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The world famous Super 

lase. Complete with 46 of the most popular 

and professional problem-solving tools. From 

screwdrivers and nutdrtvers to pliers, wrenches, 

crimping tools and more. A super variety and super value. All 

unconditionally warranted from Vaco, of course. Tha Super Case 

and all the other fine Vaco tools can be seen In our new 1979 

catalog. It's free, Just write. Say you want to take a good look 



at VACO 



Vaco Products Company, 1510 Skokie Blvd. 
Northbrook. IL 60062 U.S.A. 
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It's a major breakthrough. That calculator 
shown above Is the most advanced printing 
calculator in the world. 

SLIP TOP PRINTER 

The new Olivetti Logos 9 is only 1 " x 2W x 
4W~ smaller than many cigarette packages. 
It has a full 12-digit liquid crystal display with 
add mode and full-floating or fixed position 
decimal. 

To turn the unit into a printer, you simply 
slide up the top of the unit to expose the 
world's smallest and one of the most precise 
printing heads. The printing head prints letters 
and numbers, identifies each entry and even 
clearly separates groups of three whole 
numbers tor easy readability. 

PLENTY MORE 

If its size and printing head are break- 
throughs, so is its paper system. The paper is 
loaded in special cartridges with enough paper 
per cartridge for 1300 entries. All you do is 
simply pop a cartridge into the bottom of the 
unit each time you change rolls. Its the most 
convenient way ever designed to change a roll 
of paper for a printing calculator. 

But if you're like most Americans, you'd be 
concerned about paper supply. Where do you 
get those special cartridges, and how do you 
know if you can get them years from now? 

That's where JS&A comes in. A 32-roll 
supply -all you'll ever need for three full years 
-is only $16. That's enough paper for 41, 000 
entries or approximately 52 line entries each 
working day for three full years. 

But even more important, within one year 
stationery stores will stock the cartridges, and 
we predict that the Olivetti cartridge will be- 
come a standard in the industry. 

NO INK CARTRIDGES 

The paper is a new type that looks exactly 
like conventional paper. But the paper, when 
struck, leaves a clear sharp image without the 
use of ink. So there's no messy cartridge 
required and no space needed to store one. 
You'll never need ink again. 

The rechargeable batteries last for 8,000 
lines when you use just the printer and 80 
hours using just the liquid crystal display. The 
batteries can be recharged 500 times, so 
theoretically the batteries should last for 300 
rolls of paper, or more than nine times the life 
of your paper supply. The batteries can also be 
easily replaced. 



Olivetti 
Break- 
through 



The world's smallest electronic printer will 

never run out of paper, ink or batteries 

thanks to Olivetti, JS&A and some 

incredible new technology. 




The new pocket-sized Olivetti calculator 
slides open to unveil one of the most 
advanced printing heads ever developed. 



POWERFUL COMPUTER 
The features looked great. The world's 
smallest size, the paper roll convenience, the 
no-ink system, the battery life and the large 
12-digit liquid crystal display were enough to 
convince us. but would the new Olivetti be 
considered a toy? Then we learned about its 
computational power and features which we 
feel are better than many of the most profes- 
sional full-featured printing calculators. 
Speed It's the world's fastest small printer with 
a speed of 2.1 lines per second. The unit also 
has a buffer so if you enter data faster than the 
unit, it will still print out each entry. 
Memories The Logos 9 has two separate 
memories. One is an accumulating memory, 
and the other is a fully independent memory. 
And the display and printer indicate which 
memory is on the paper tape. 
Printing Head The totally new printing head is 
a semi-alpha numeric system which labels all 
entries with letters to indicate the entry. For 
example LP is list price and CNT means item 
count. 

Clock The unit is so complete, Olivetti even 
threw in a digital clock function. Your unit will 
display accurate time when the 12-digit dis- 
play is not in use. 

Gross Margin It automatically computes 
everything from gross margins to discounts 
and retail pricing. You just enter your per- 
centage mark-ups in its memory, and it will 
automatically compute the results while retain- 
ing the formula and percentage in memory. 
Plus More It has automatic round off, letting 
you select which figure to round off to. You can 
add a column of figures and then average your 
calculations automatically. The full-informa- 
tion liquid crystal display will tell you every- 
thing from when you're in She printer mode to 
whether you have something in memory and in 
which memory. 

The technological breakthroughs in the 
Logos 9 were possible because Olivetti was 
able to eliminate the many interface com- 
ponents between the integrated circuit and the 
printing head. This was all made possible 
because Olivetti designed the entire system, 
not just a few of the components as is the case 
with most calculators. 

So there it was. Great features, great 
convenience and great value for only $89.95 
complete with batteries, charger and 90-day 
limited warranty. For $16 more, you can get 32 



cartridges -all the paper you'll ever need for 
three years or for $10 more you can get 16 
cartridges. So impresed are we with the 
Olivetti Logos 9 that we are making the follow- 
ing offer: 

FREE TRIAL OFFER 

We urge you to test the Olivetti Logos 9 now. 
Order one for our 30-day no obligation trial. 
See the clear and easy-to-read paper tape and 
display. Use it as a pocket calculator, and 
carry it in your briefcase wherever you go. 
Experience the convenience of always having 
a printing calculator there whenever you need 
a permanent record of your transactions. 

After 30-days of actual use, decide if you 
want to keep it. If you do you'll own the small- 
est, most advanced and convenient pocket 
printing calculator in the world. If for any 
reason you're not completely satisfied, simply 
return your unit within 30-days for a prompt 
and courteous refund, including your $2.50 
postage and handling. You can't lose, 

Olivetti selected JS&A to exclusively 
introduce this exciting new product. With its 
solid-state design and high quality printing 
mechanism, the Olivetti should not require 
service. But if service is ever required, Olivetti 
maintains a convenient service-by-mail center 
as close as your mailbox. 

To order your unit for our trial, simply send 
your money order or personal check for 
$89.95 plus $2.50 for postage and handling 
(personal check orders, allow 20 days to clear 
our bank) to the address below, or credit card 
buyers may call our toll-free number below. 
Add $16 for 32 paper cartridges or $10 for 16 
cartridges. (Illinois residents please add 6% 
sales tax.) 

Who would have imagined a printing calcu- 
lator this small and this convenient with this 
much computational power just a few months 
ago? The Olivetti Logos 9 deserves your test. 
Order one at no obligation, today. 

PRODUCTS 
JHAT 
JHINK 

Dept. R A One JS&A Plaza 
Northbrook, III. 60062 (312) 564-7000 

Call TOLL-FREE 800 323-6400 

In Illinois Call (312) 564-7000 

©JS&A Group, lnc.,1980 
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Yamaha's PX-2 linear tracking turntable. 
A class of one. 




Yamaha's new PX-2, the flagship of a remarkable new 
series of turntables from Yamaha, is destined to become the 
new standard of the audio industiy It is a masterpiece in the 
art of music reproduction Totally in a class by itself. 




One of the major performance advancements on the PX-2 
is Yamaha's unique optimum mass straight tonearm assembly. 
This design concept is Yamaha's direct challenge to the industry 
trend of low-mass tonearms. Among the most significant 
benefits of optimum mass is that it specifically addresses two 
of the most critical elements of music signal tonal quality— 
tonearm resonant frequency characteristics and high tracka- 
bility with a wide range of cartridges. Tonearm mass is such 
a critical element in sound reproduction (especially in the low 
and high frequency ranges) that Yamaha has designed this 
optimum mass tonearm to insure its resonance frequency is 
at the "least effect" point. [See graph.) As a further benefit, 
the vast majority of available cartridges can be effectively 



matched with the Yamaha tonearm. Even MC types. 

But the optimum mass tonearm is only one factor that 
puts the PX-2 in a class by itself. There's much more. Like 
an extraordinary 80dB s/N ratio, with incredibly accurate 
tangential tracking —constantly monitored by an opto-electronic 
sensor. The PX-2 is also a study in durability with its solid, 
anti-resonant monolithic diecast aluminum base. And the com- 
bined effect of the hefty platter and the heavy-duty DC motor 
depresses wow and flutter to below Q.01°o. 

Yet with ail this performance, the PX-2 is deceptively easy 
to operate. All the microprocessor-activated controls are easily 
accessible— without lifting the dustcover. 

The balance of the turntables in our new line (the P-750, 

P-550, P-450 and 
P-350) all incorpor- 
ate tltis same op- 
timum mass tonearm 
philosophy. Each 
will set new stand- 
ards for performance 
per dollar invested 
Visit your local 
Yamaha Audio 
Specialty Dealer 
for a persona] test 
of our remarkable 
PX-2 and the other superb turntables in our new series. You'll 
hear music that's truly in a class by itself. 

For more information write us at Yamaha, Audio Division, 
P.O. Box 6600, Buena Park, CA 90622. 

■lamaha cartridges shown (MC-1X and MC-7) on both models are optional. 
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Electronics 

Electronics publishers since 1908 



® 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



SPECIAL FEATURE 43 



HISTORY OF TELEVISION 

A chronological look at the advances that made television a 
reality. Kathy Goforlh 



BUILD 47 AUTOMOTIVE VOLTAGE REGULATOR 

Improved design overcomes many ot the shortcomings of 
factory-installed units. L. Steven Cheairs 

51 SYNTHESIZED FUNCTION GENERATOR 

Phase-Iocked-loop technology results in improved 
performance. Gary McClellan 

59 PROFESSIONAL DRUM SYNTHESIZER 

Part 2— Final construction details. This unique device provides 
many of the features normally found on synthesizers costing 
several times more. Steve Wood 
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LOOKING AHEAD 

Tomorrow's news today. David Lachenbruch 

SATELLITE TV NEWS 

The latest happenings in an exciting new industry. 
Gary H. Arlen 

NEW IDEAS 

A winning circuit application Irom our readers. 

HOBBY CORNER 

A 555-timer based control circuit that can be used In a wide 
variety of applications. Earl "Doc" Savage, K4SDS 
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INTERNATIONAL NUMBER STATIONS 

Secret coded messages are being broadcast Internationally. 
Here's a look at when and where to listen in and what the 
messages may mean. Robert B. Grove 

COMMUNICATIONS CORNER 

A look at how an audio processor boosts receiver 
performance. Herb Friedman 



AUDIO 63 DIGITAL AUDIO FOR THE 1980s 

A look at PCM technology and its outlook for the 1980's. 
Len Feldman 



VIDEO 68 BACKYARD SATELLITE-TV RECEPTION 

A rundown of some of the misconceptions. Fred Hopongarten 

78 SERVICE CLINIC 

Conventional power-supply circuits that look very odd. 
Jack Darr 

79 SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems. 



COMPUTERS 56 



HOW TO CONNECT AN A/D CONVERTER 

Here's how to interlace your next microprocessor-based 
project to analog signals. Joseph J. Carr 



EQUIPMENT 32 
REPORTS 38 



Global Specialties 3001 Capacitance Meter 
Heathki I/Thomas TO-1860 Electronic Organ Kit 
Lafayette BCR-101 General Coverage Receiver 
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ON THE COVER 

This unique function generator 
uses phase-locked-loop tech- 
nology to overcome many of the 
shortcomings of commercially- 
available units. Frequency sta- 
bility is supurb. Sine, square 
and triangular waveforms are 
provided via a 50-ohm output 
jack. The generator also has a 
separate set of outputs to drive 
TTL loads. 




TELEVISION — from the drawing board to a 
reality. Shown above is the Jenkins Projection 
Radiovisor, developed in 1931. For a look at the 
history of television, turn to page 43. 




DIGITAL AUDIO for the 1980's. The squarewave 
response of Toshiba's PCM recorder shows the 
improved performance ot this new audio tech- 
nology. For the rest of the details, turn to page 
63. 

Hedio-Elactronici, (18 SH 0033-7862) Pub 1 1 sued monthly 
byGernsback Publications. Inc.. 200 Park Avenue South, 
New York, NY 10003. Phone: 212-777-6400. Controlled 
Circulation Postage Paid at Concord, NH. One-year sub- 
scription rate: U.S.A. and U.S. possessions. $13.00, Can- 
ada. $16.00. Other countries, $18.00. Single copies $1 .26. 
© 1980 by Gernsback Publications. Inc. All rights 
reserved. Printed In U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3579) to Radlo-Etoctronlcs 
Subscription Service, Box 2520, Boulder, CO 60322. 

A stamped salt- addressed envelope must accompany ail 
submitted manuscripts and/or artwork or photographs If 
their return Is desired should they be rejected. We 
disclaim any responsibility for the loss or damage ot 
manuscripts and/or artwork or photographs while In our 
possession or otherwise. 



As ■ service to readers, Radio-Electronics publishes available plans or inlornialion relating to newsworthy products, techniques and scientific and technological developments. 
Because ot possible variance* In tha quality end condition ol malarial* and workmanship used by readers, Hadio-Eleclronics disclaims any responsibility for the sal* and proper 
functioning of reader-built project* baaed upon or Irom plans or information published En mi* magazine. 
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Super-satellites: A new domestic communications satel- 
lite with double the capacity of any in existence or planned 
has been proposed to the FCC by Southern Pacific Com- 
munications. SPC has asked for approval to operate 
three satellites with the equivalent of 48 transponders 
each and says it could start service by 1982. SPC is basing 
arguments for its system on more efficient use of avail- 
able orbiting spots, which now are becoming scarce. 
Existing domestic satellites are operated by AT&T, Wes- 
tern Union and RCA, with Hughes Communications also 
seeking to operate a bird, SPC said its system would 
involve an investment of about $196 million and would 
operate on both 4-6 and 11-14 GHz bands. 

Zenith joins RCA: The grooved -capacitance videodisc 
system began to look like an American standard when 
Zenith announced it would adopt the system, developed 
by RCA. Zenith said its first players would be on the mar- 
ket around mid-1981, and it would be manufacturing its 
own players in 1982. The initial players for Zenith's mar- 
ket entry will be supplied on a private-label basis by RCA, 
which earlier had announced it would start marketing its 
own players early in 1981. Zenith's proposed price for 
the players— under $500— was the same as RCA's. Zenith 
said it chose the system because it has mass-market po- 
tential at a reasonable price. 

Zenith thus becomes the second of RCA's major busi- 
ness rivals to join with it in agreements involving the 
capacitance videodisc system— the first was CBS, which 
will press discs for the system. The incompatible Philips/ 
MCA grooveless optical system is already on the U.S. 
market, the discs being sold by MCA and players by Mag- 
navox (at $775). And this month, Pioneer Electronics will 
market a player compatible with the Philips/MCA stan- 
dards. The Matsushita-JVC Video High Density (VHD) 
grooveless capacitance system so far is still at the starting 
gate, with no firm adherents. 

Phony videotapes: The video boom has spawned a small 
flood of counterfeit blank cassettes. Most of them from 
Taiwan, these tapes are packaged in authentic-looking 
Beta cassettes, but they're loaded with computer tape 
instead of properly formulated videotape. Some of these 
have been seized by authorities, but others have found 
their way into stores. It's very easy to avoid being duped 
into buying this new "white-box" rip-off. Just insist on 
tape with recognizable brand names on the box — either 
tape or equipment manufacturer names. The phony stuff 
which has been coming in so far generally carries un- 
heard-of brands. 

Stereo sound for TV: Whether television deserves stereo- 
phonic sound is still hot subject for debate. Japan al- 
ready has a multi-channel sound system for television, 
uses it for both stereo and duai-language audio tracks. 
Japanese home VCR's now are beginning to appear 
with dual sound tracks to take advantage of the new 
sound service. The FCC is currently conducting an in- 
quiry into multi-sound channels on TV and the EIA has a 
technicat committee looking into the matter of future 



standards. AT&T Long Lines has equipped its intercity 
network interconnections for a switchover to stereo 
sound when and if. 

Stereo also has become a hot subject in the videodisc 
field. The MCA/Philips optical disc system now on sale 
in the U.S. has a provision for stereophonic sound and 
output jacks for attaching to a home stereo sound sys- 
tem. Other proposed disc systems also feature stereo 
sound. RCA surprised most observers when it announced 
that the initial version of its disc system would ignore 
stereo— both on discs and players— because they would 
initially be attached to color TV sets capable only of 
reproducing monophonic sound, 

Sound quality of home videocassette recorders is 
poor, to put it mildly. But now a tape-programming com- 
pany called Media Home Entertainment proposes to get 
around all that by releasing videocassettes with stereo 
sound. How's it done? Simply— musical videocassette 
releases are accompanied by audio cassettes with a 
stereo soundtrack. A beep recorded on the videocassette 
tells the viewer exactly when to push the play button on 
the cassette deck to synchronize the stereo track with 
the video performance. 

Flat-panel TV: There seem to be renewed efforts in flat- 
panel TV using conventional picture-tube-like approaches 
featuring the phenomenon of cathodoluminescence, 
RCA Laboratories in Princeton, NJ, has been working in 
this direction since 1973 and says it feels that this area 
is the most promising it has investigated, and it could 
result in a commercial product in the "mid-to-late 1980's." 

RCA is aiming at a panel 4 to 5 inches thick by 50 inches 
in diagonal measurement, with all television circuits 
(including sound and loudspeakers) within the picture 
frame, tt calls its approach "modular guided-beam tech- 
nology," or as its scientists explain it, "collapsing a pic- 
ture tube into flat geometry." As envisioned, the panel 
has a relatively conventional phosphor screen and sha- 
dow mask. A 40-inch-tong cathode runs along the base 
of the panel. The screen is divided into 40 one-inch verti- 
cal modules, each 30 inches high and separated from the 
adjacent one by a vertical electrode. RCA so far has 
built a developmental prototype of a 5-by-l 0-inch seg- 
ment of the display. Its goal is a manufacturable panel 
with quality equal to that of a color picture tube at a 
reasonable cost. 

Another television manufacturer — GTE, maker of Syl- 
vania, Phiico, and Saba TV sets— is working in a some- 
what similar direction. As reported here (Radio-Elec- 
tronics, November 1978), GTE is working with a team 
of former Zenith engineers to develop large-screen gas- 
discharge tubes suitable for color TV displays. Besides 
the fact that both companies are working in the field of 
cathodoluminescence, RCA and GTE have something 
else in common — they're both hoping to start with large 
displays 35 to 50 inches in diameter, obviously aiming 
at market segments where they hope to have advantages 
over Japanese Manufacturers. 

DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 
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LTC Logical Analysis Test Kits: 
everything you need for over 
90% of your digital testing. 

Everything you need is at your finger- 
tips. Circuit-powered, And easy to use. 
Ready to read logic activity at a glance, 
point-by-point or IC by IC. Or to inject digital 
signals for testing. 

Let the LEDs of our Probes, Pulsers and 
Logic Monitors light the way to answers for your 
troubleshooting, design and educational needs 
The Logical Analysis Test Kit comes in two 
versions: our $250.00* High-Speed Kit, LTC-2, 
which captures pulses as narrow as 6 nsec, rep 
rates to 60 MHz; and our $220.00* Standard Kit, 
LTC-1, which goes to 50 nsec, 10 MHz, Both 
include complete manuals, accessories and a 
compact, custom- molded case. Either way, 
you've got a strong case for simplified 
digital testing. 

Smarter tools for 
testing and design. 



Our 23-oz. Logical Analysis Test Kits include 

Logic Probe, Digital Pulser, Logic Monitor, complete 
manuals and accessories, plus case. 
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For your convenience the city and phone number of your nearest Fluke Sales Representative and Distributor are listed below: 

U.S. & Canada 
Sates Representatives 
tor all Fluke products 



AK. Anchorage 


[907 


279-5741 


AL, Huntsville 


(205 


881-6220 


ALB. Calgary (S) 


(403 


230-1341 


AZ, Tempe 


1602 


967-8724 


B.C., Burnaby 


(604 


294-1326 


CA. Burbank (S) 


(213 


849-7181 


CA, Santa Clara <S) 


(408 


224-1505 


CA, Tuslin 


(714 


838-8863 


CA, Carson 


(213 


538-3900 


CO, Denver (S) 


(303 


750-1222 


CT, Glastonbury 


(203 


633-0777 


FL, Orlando (S) 


(305 


896-4881 


GA. Atlanta 


(404 


321-0980 


HI, Honolulu (S) 


(808 


847-1138 


IA, Iowa City 


(319 


354-2811 


IL. Rolling Meadows (S) ... 


(312 


398-0850 


IN, Indianapolis 


(317 


244-2456 


KA, Shaunee Mission 


(913 


381-9800 


LA, Metairie 


(504 


455-0814 


MA, Waltham (S) 


(617 


890-1600 


MD, Baltimore (S) .... 


(301 


792-7060 


MD, Rockville (S) 


(301 


770-1570 


Ml. Livonia 


(313 


522-9140 


MN, Apple Valley |S| 


(612 


432-9400 


MO, Hazelwood 


(314 


731-3388 


MC, Greensboro (S) 


(919 


273-1918 


NJ, Paramus (S) 


(201 


262-9550 


NM, Albuquerque 


(505 


265-8431 


NS. Dartsmouth 


(902 


469-7865 


NY. Rochester 


(716 


266-1400 


OH, Dayton . 


(513 


233-2238 


OH, Middleburg Heights 


(216 


234-4540 


ONT. Mississuaga (S) .. 


(416 


678-1500 


ONT. Ottawa 


(613 


829-9651 


OR, Portland 


(503 


642-1342 


PA. King of Prussia 


[215 


265-4040 


PA. Pittsburg 


(412 


261-5171 


QUE, St Laurent (S) 


(514 


731-8564 


TX. Austin 


(512 


478-9901 


TX. Dallas (SI 


[214 


233-9930 


TX. Houston 


(713 


683-7913 


TX. San Antonio 


(512 


340-2621 


LIT. Sandy 


(801 


566-4864 


WA. Kennewick 


(509 


735-4234 


WA. Seattle 


(206 


575-3765 


(S) - Service also 







U.S. & Canada Distributors 
of low-cost Digital Multimeters, 
Counters, & Thermometers 





AK, Anchorage 


(907) 277-7117 




AK, Fairbanks 


(907) 452-1011 




AK, Valdez 


(907) 835-4880 




AL. Mobile 


(205) 479-8581 




ALB, Edmonton 


(403) 455-41 22 




AR. Jonesboro 


(501 ) 932-781 1 




AR. Morrilton 


(501) 354-1849 




AZ. Phoenix 


.. . (602) 258-8151 




AZ. Phoenix 


(602) 243-4111 




AZ. Phoenix 


(602) 249-2232 




AZ. Scottsdale 


[602) 947-7841 




AZ. Tempe 


(602) 968-6241 




AZ, Tucson 


(602) 881-2348 




BC. Kamloops 


[604) 374-5002 




BC. Kelowna 


. (604) 860-0585 




BC. Nanaimo . 


(604) 753-1124 




BC. Vernon 


(604) 545-2394 




BC. Victoria 


(604J 388-6111 




CA. Anaheim 


(714) 630-7016 
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CA. Chico 


(702) 329-1308 


CA, Culver City 


(213) 390-3595 


CA, El Segundo 


(213) 322-8100 


DC 


CA. Fresno 


[209) 268-61 1 1 


t- 

o 


CA. Hay ward 


(415) 783-1911 


UJ 


CA, Irvine 


(714) 754-6624 


— F 
UJ 


CA, Los Angeles 


(213) 685-4340 


■ 

O 


CA. Los Angeles 


(213) 670-7830 


Q 


CA, Modesto 


(209) 527-5850 


2 


CA, Monterey 


(408) 375-3144 


CA, Napa 


(707) 252-2121 



CA, Palo Alto 


[415 


968-0313 


CA, Palo Alto 


415 


326-5432 


CA, Redding 


916 


243-6513 


CA, Rohnert Park 


707 


584-7575 


CA, Sacramento 


916 


446-3131 


CA, Salinas 


408 


757-4171 


CA, San Diego 


714 


565-9171 


CA. San Diego 


714 


560-4841 


CA. San Francisco 


415 


626-1444 


CA. Santa Ana 


714 


547-8424 


CA. Santa Clara 


408 


727-2500 


CA. Santa Monica 


213 


829-1230 


CA. Stockton 


408 


727-2500 


CA. Sunnyvale 


408 


243-4121 


CA. Sunnyvale 


408 


743-9660 


CA. Vallejo 


707 


644-6676 


CO, Commerce City 


[303 


287 961 1 


CO, Englewood 


303 


779-3600 


CT. Hartford 


203 


527-1881 


CT. Middletown 


203 


346-6646 


CT. New Haven 


203 


787-5921 


CT. South Windsor 


203 


289-6853 


CT. Stratford 


203 


375-5866 


CT. Waterbury 


203 


755-1181 


FL, Leesburg 


904 


728-2369 


FL, Miami 


305 


633-6973 


FL, Orlando 


305 


843-6770 


FL, Pine Castle 


305 


855-4920 


GA. Atlanta 


404 


261-7100 


GA. Atlanta 


404 


762-5181 


GA. Augusta 


404 


722-2055 


IL. Bridgeview 


312 


430-2292 


IL, Chicago 


312 


622-7766 


IL, Elk Grove Village 


312 


593-8650 


IL, Joliet 


815 


729-0820 


IL, Niles 


312 


297-4200 


IL, Rolling Meadows 


312 


394-5441 


IN, Indianapolis 


317 


545-1373 


IN, Indianapolis 


317 


849-3682 


KS, Great bend 


316 


793-3507 


KS, Lenexa 


913 


292-1700 


KS. Salma 


913 


B23-6353 


KS, Wichita 


316 


524-3205 


KS, Wichita 


316 


267-5216 


LA, Alexandria 


318 


443-451 7 


LA. Baton Rouge 


504 


344-8114 


LA. Lafayette 


318 


233-0105 


LA, Lake Charles 


318 


439-2493 


LA, Morgan City 


504 


383-9831 


LA, New Iberia 


318 


369-9816 


MA. Burlington 


617 


272-9450 


MA, Cambridge 


617 


491-5500 


MA. Framingham 


617 


879-7650 


MA. Framingham 


617 


879-8341 


MA, Norwood 


617 


762-1006 


MAN. Winnipeg 


204 


632-1260 


MD, Gaithersburg 


301 


948-0710 


MD. Timonium 


301 


252-1260 


Ml. Livonia 


313 


525-1155 


Ml. Livonia 


313 


525-1800 


Ml. Madison Heights 


313 


588-2300 


MN, Duluth 


218 


722-1766 


MN, Minneapolis 


612 


425-1636 


MN, Minneapolis 


612 


332-1325 


MN, St. Cloud 


612 


251-7711 


MN, Si Paul 


612 


222-4781 


MO. Raytown 


816 


358-7272 


MO, St. Charles 


314 


946-5073 


MO, St. Louis 


314 


426 4500 


MS. Jackson 


601 


354-5700 


MS. Pascagoula 


601 


769-1672 


MS. Tupelo 


601 


842-6832 


NC. Charlotte 


704 


377-5413 


NC. Charlotte 


704 


394-4341 


NC. Fayettesvllle 


919 


485-2111 


NC. Gaston i a 


704 


864-3281 


NE, Lincoln 


402 


466-8221 


NE, North Platte 


308 


532-9260 


NE, Omaha 


402 


734-6750 


NJ, Edison 


201 


287-0517 


NJ, Fairfield 


201 


227-7720 


NJ. South Plaintield 


201 


753-4600 


NM. Albuquerque 


505 


299-7658 


NY, Corning 


607 


962-0555 



NY. Farmingdale 


516 


289-1653 


NY. Great Neck 


516 


4B5-7430 


NY, Hauppaugue 


516 


231-6333 


NY, New York 


212 


687-2224 


NY, New York 


212 


691-1171 


NY, Penfield 


716 


377-1020 


NY, Rochester 


716 


454-7800 


NY, Thorn wood 


914 


769-8070 


NY. Vestal 


607 


748-8211 


NY. Woodbury 


516 


921 -8700 


OH. Cleveland 


216 


587-3600 


OH, Cleveland 


216 


267-0445 


OH. Dayton 


513 


435-2134 


OH, Dayton . 


513 


434-7500 


OH, Dayton 


513 


236-9900 


OH, Mansfield 


419 


747-6549 


OK, Tulsa 


918 


836-0286 


ONT. Sudbury 


705 


674-5691 


OR, Eugene 


503 


342-3381 


OR, Medford 


503 


779-7933 


OR, Portland 


503 


233-3691 


OR, Portland 


503 


659-2701 


OR, Portland 


503 


233-5341 


OR, Portland 


503 


254-5541 


PA, Philadelphia 


215 


673-5600 


PA, Pittsburgh 


412 


731-5230 


PA. Pittsburgh 


412 


782-2300 


PA. Pittsburgh 


412 


892-2953 


PA. Plymouth Meeting 


215 


825-4990 


PA. Spring House 


215 


643-6555 


PR. Ponce 


809 


843-2260 


SC. Anderson 


803 


226-3421 


SC, Charleston 


803 


554-7515 


SC. Columbia 


803 


779-5332 


SC. Florence 


803 


669-8201 


SC. Greenville 


803 


232-5357 


SC. Greenwood 


803 


229-4954 


SC. Spartanburg 


803 


583-3681 


SC, Sumter 


803 


775-2306 


TN. Jackson 


901 


424-0236 


TN. Johnson City 


615 


477-8104 


TN. Knoxville 


615 


966-3441 


TN. Memphis 


901 


345-9500 


TN. Memphis 


901 


362-9300 


TN, Memphis 


901 


332-9358 


TN. Nashville 


615 


889-8230 


TX. Austin 


512 


451-0217 


TX, Carollton 


214 


231-2573 


TX, Dallas . . 


214 


358-4663 


TX, Dallas 


214 


243-8370 


TX, Dallas 


214 


243-0541 


TX, Dallas 


214 


688-0652 


TX, Dallas 


214 


824-3001 


TX, Garland 


214 


271-5671 


TX, Houston 


713 


529-3489 


TX, Houston 


713 


641-0267 


TX, Houston 


713 


688-9971 


TX, Houston 


713 


688-4494 


TX, Houston 


713 


223-481 1 


TX, Richardson 


214 


231-2573 


UT, Salt Lake City 


801 


484-4496 


VA, Alexandria 


703 


354-4330 


VA. Chesapeake 


804 


424-5121 


VA, Richmond 


804 


275-1431 


VA, Virginia Beach 


804 


499-3746 


WA, Bellevue 


206 


453-8300 


WA, Seattle 


206 


284-0200 


WA, Seattle 


206 


282-2511 


Wl, Green Bay 


414 


435-8331 


Wl, LaCrosse 


608 


782-3186 


Wl. Meguon 


414 


241-4321 
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Facts from Fluke on low-cost DMM's 



Conductance: 
What it is, and what it can do for you. 



We've often referred to 
conductance as the "missing function" 
in DMM's — the capability so many of 
you have wanted in a DMM but 
couldn't find until we introduced the 
8Q20A Analyst. 

Since its introduction, the Fluke 
8020A has become the world's 
best-selling DMM. And four more 
low-cost models with conductance 
ranges have been added to our line. But 
you'll still find this function onlv on 
Fluke DMM's. 

Simply stated, conductance lets 
you make resistance measurements 
far beyond the capacity of ordinary 
multimeter's. Until the 8020 A, there 
was no way to make fast, accurate 
readings from 20 MO to 10,000 MO - 
ranges typically plagued by noise 



pickup. Yet, measurements at these 
levels are vital in verifying resistance 
values in high-voltage dividers, cables 
and insulators. 

With conductance, the inverse of 
ohms, which is expressed in Siemens — 
Fluke DMM's can measure extreme 
resistances. Simple conversion of 
direct-reading conductance values, 
then, yields resistance measurements 
to 10,000 MO (and 
100,000 MO with 
the 8050A), 
without 



special shielding and using standard 
test leads. 

Here the 8Q20A is being used to 
check leakage in a teflon pcb. With a 
basic dc accuracy of 0.1% and an 
exclusive two-year warranty, this 
seven-function handheld DMM has 
made hundreds of new troubleshooting 
techniques such as this possible, and 
more are being discovered every day. 

For more details, call toll free 
800-426-0361; use the coupon below; 
or contact your Fluke stocking 
distributor, sales office or 
representative. 




- -TV - - . -ZTLZZIZZZ^.* 



Fluke (Holland) B.V. 
P.O. Boi 5053, SOW EB 
Tilhurf, The Netherlands 
(013)673 973 
Telex: 522-37 



Name 






Title 




Mail Stop 


Company 


Address 


City 


State 


Zip 


Telephone ( ) 




Ext. 
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NRI will train you at home 

to be an electronics professional 

in the growing world 

of communications. 

Learn to service, repair, and install everything from microwave antennas 
to two-way radios. . .from radar sets to TV transmitters. 
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Direction Finders, Loran 



No other home-study course 
gives you such complete, professional 
training in so many fields of com- 
munication. No other gives you the 
actual bench training with kits and 
demonstration units specially designed 
for learning. Only NRI gives you the 
thorough preparation and training 
you need to achieve professional 
competence in the wide world of 
communications. 

Learn at Home 
in Your Spare Time 

Learn at your own pace, right in 
your own home. There's no need to 
quit your job or tie up your evenings 

■Kt 



with night classes. No time or gas 
wasted traveling to school. . .NR1 
brings it all to you. You learn with 
NRI-pioneered "bite-size" lessons and 
proven, practical "power-on" training. 

Build Your Own 2-Meter, 

Digitally Synthesized 

VHF Transceiver or 

40-Channel CB 

NRI training is "hands-on" 
training. You get honest bench ex- 
perience as you build and test this 
industrial-quality two-way radio and 
power supply. You reinforce theory les- 
sons as you induce and correct faults, 
study individual circuits and learn 
how they interface with others. Or, at 
your option, you can train with a full 
forty-channel mobile CB and base- 
station power supply converter. 

You also build and keep for use 
in your work a transistorized volt-ohm 



meter and digital CMOS frequency 
counter. NRI even gives you special 
lessons to get your Amateur License so 





you can go on the air with your VHF 
transceiver. 

FCC License 
or Full Refund 

In all, you get 48 lessons, 9 
special reference texts, and 10 training 
kits ... the training you need to become 
a professional. And NRI includes train- 
ing for the required FCC radiotele- 
phone license examination. You pass 
or your tuition will be refunded in 
full This money-back agreement is 
valid for six months after the com- 
pletion of your course. 

Free Catalog, 
No Salesman WM Call 

NRI's free, 100-page full-color 
catalog shows all the equipment you 
get, describes each lesson and kit in 
detail, tells more about the many 
specialized fields we train you for. It 
includes all facts on other interesting 
areas like TV and audio servicing or 
digital computer electronics. Mail the 
postage-paid card and see how we can 
make you a pro. 

If the card has been removed, 
write to: 



NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 




Microwave Relay 
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Electronic painkillers are now 
implantable 

Electronic pain-killing devices are not 
entirely new. Neural stimulators that are 
attached to the patient's skin are being 
sold at the rate of 40,000 per year. Their 
action is not understood— it is believed 
they may stimulate the brain into producing 
anti-pain chemicals, or that the minute cur- 
rents from the stimulators may serve to 
block transmission of pain impulses along 
nerve fibers. 

These "transcutaneous" stimulators are 
inefficient —less than ten percent of the 
applied energy reaches the affected 
nerves — and the patient has to be attached 
to a power supply. One instrument (Medi- 
tronlc) Is Implantable, but still requires an 
external power supply. 

Now comes Pacemaker Systems, of Cali- 
fornia, with an instrument that uses elec- 
trodes attached to the nerves affected, 
connected to a small unit implanted in the 
abdomen. This contains a rechargeable 
battery and a radio receiver that rectifies 
radio waves beamed to it from outside the 
body to recharge the battery. 

The device will be costly, says the manu- 
facturer, about $10,000 as compared to 
$500 for a transcutaneous stimulator— 
plus installation costs. The equipment is 
expected to be on the market within a 
year. 

Sun supplies all power 
for Ohio broadcast station 

Radio station WBNO (1520 kHz, daytime) 
of Bryan, Ohio, switched to solar power last 
August, and has been broadcasting on the 
sun's energy every sunny day since. The 
local power utility fills in during bad weath- 
er. Peak power of 15,000 watts is supplied 
by a system of 36,000 photovoltaic cells, 
manufactured by the Solarex Corp of 
Roekvllle, MD. 

The experimental project is a joint effort 



of WBNO and the Lincoln Laboratory, Mas- 
sachusetts Institute of Technology. It is 
being carried out and funded under a 
Department Of Energy contract. 

A daytime radio station is exceptionally 
well adapted to study of solar-powered 
systems because of Its constant and pre- 
dictable load, and because its operation is 
roughly coincident with daylight hours. A 
station with ground-based guys supporting 
its antenna towers, like WBNO, also has 
ample ground space for a solar array. 

it is expected that, over a year's time, the 
photovoltaic system will supply from 70 to 
90% of the energy required, the rest being 
supplied by the local utility. 

No pressure on auto dealers buying 
cars without radios 

The Custom Automotive Sound Associa- 
tion (CASA), representing American manu- 
facturers, importers, distributors and in- 
stallers in the automotive sound industry, 
after communications with American Hon- 
da lawyers, has notified Honda dealers 
throughout the country that their ship- 
ments will not be reduced nor delayed if 
they order new cars without radios. This 
was in response to reports that Honda 
dealers were being told that their deliveries 
might be affected if they did not purchase 
Optional radios through American Honda. 

American Honda stated last June: "Hon- 
da automobiles will be shipped to the 
United States and to Honda dealers with- 
out radios. Dealers will be free to install 
whatever radios, if any, they and their cus- 
tomers decide on." Honda's attorneys 
state that Honda dealers have not been 
pressured to purchase Honda radios, and 
that if statements to that effect were made, 
they were strictly against company policy. 

CASA has been instrumental In negotiat- 
ing with manufacturers to roll back any pol- 
icies that include radios as standard equip- 
ment in new cars, it sponsored an anti-trust 




WBNO RADIO'S SOLAR PANELS face due south snd cover about one-third acre. Cables leading from 
each panel connect to the computer-control center where the power is distributed, first to the AM 
transmitter, then to storage batteries. Any surplus power is used for station lighting, teletype 
machines, the AM console, etc. 



suit against General Motors and settled 
successfully out of court. Chrysler and 
Toyota have also amended their radio- 
standardization policies. Discussions are 
continuing with Volkswagen, against whom 
a suit was filed last year. 

Sylvania picture tubes now 
guaranteed for life 

Replacement picture tubes may now be 
purchased with a lifetime warranty that 
provides for free replacement of any tubes 
with defects in workmanship, materials, or 
construction, GTE announces. 

All Sylvania Color Bright and AH New 
brand tubes sold after January 1, 1980 are 
included in the new policy, which warrants 
the tube for as long as the buyer owns the 
set in which it is installed. (Labor and other 
costs associated with tube installation are, 
of course, not included in the warranty.) 

Among the tubes offered with the lifelong 
warranty are 15 types that can be used to 
replace more than 440 of the most popular 
industry types. 

World's longest antenna may go 
into action soon 

The long-proposed ELF (Extremely Low 
Frequency) system for communicating with 
submarines at considerable depths may be 
under way again, the New York Times 
reported in its "Science Times" section last 
winter. 

The system calls for underground anten- 
nas in the order of hundreds of miles long, 
and almost the only areas in the United 
States where the earth formation is suitable 
are in Michigan and Wisconsin. A number 
of citizens' groups and political organiza- 
tions in those States feared that radiation 
from such antennas might be hazardous, 
and protested. President Carter, on his 
election, deferred ordering the system into 
operation. 

A later study, by the National Research 
Council, has shown that such fears are 
unfounded. That, plus the fact that with 
International tensions, naval commanders 
see "a growing urgency in the need for a 
deep-water communications system" 
leads to the feeling that the project will 
shortly be funded. 

The ELF system operates on a frequency 
of 73 Hertz. (It is Interesting to note that the 
Michigan-Wisconsin protesters did not 
propose to ban 60- Hertz power lines, which 
are right out in the open and produce volt- 
age fields hundreds of times greater than 
anything the ELF antennas could possibly 
put out.) 

The antenna length is 130 miles (much 
shorter than originally planned). Signals 
from the system can be read by subma- 
rines while submerged "hundreds of feet," 
down. continued on page 14 
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Burglar Alarm 
Breakthrough 

A new computerized burglar alarm requires no 
installation and protects your home or business 
like a thousand dollar professional system. 




It's a security system computer. You can 
now protect everything-windows, doors, 
walls, ceilings and doors with a near fail-safe 
system so advanced that it doesn't require 
installation. 

The Midex 55 is a new motion -sensing com- 
puter. Switch it on and you place a harmless 
invisible energy beam through more than 
5,000 cubic feet in your home. Whenever this 
beam detects motion, it sends a signa! to the 
computer which interprets the cause of the 
motion and triggers an extremely loud alarm. 

The system's alarm is so loud that it can 
cause pain -loud enough to drive an intruder 
out of your home before anything is stolen or 
destroyed and loud enough to alert neighbors 
to call the police. 




The powerful optional blast horns can also be 
placed outside your home or office to warn 
your neighbors. 

Unlike the complex and expensive com- 
mercial alarms that require sensors wired into 
every door or window, the Midex requires no 
sensors nor any other additional equipment 
other than your stereo speakers or an optional 
pair of blast horns. Its beam actually pene- 
trates walls to set up an electronic barrier 
against intrusion. 

NO MORE FALSE ALARMS 

The Midex is not triggered by noise, sound, 
temperature or humidity -just motion -and 
since a computer interprets the nature of the 
motion, the chances of a false alarm are very 
remote. 

An experienced burglar can disarm an ex- 
pensive security system or break into a home 
or office through a wall. Using a Midex system 
there is no way a burglar can penetrate the 
protection beam without triggering the loud 
alarm. Even if the burglar cuts off your power, 
the four-hour rechargeable battery pack will 
keep your unit triggered, ready to sense 
motion and sound an alarm. 

ARRIVE HOME SAFE 

There's personal danger in arriving home 
and finding a burglary in progress. And, if you 
surprise the burglar, you risk the chance of 
serious injury. With the Midex 55 protecting 
your home, you can open your front door with 
the confidence of knowing that no burglar lurks 
inside. 

When the Midex senses an intruder, it re- 
mains silent for 20 seconds. It then sounds the 
alarm until the burglar leaves. One minute 



after the burglar leaves, the alarm shuts off 
and resets, once again ready to do its job. This 
shut-off feature, not found on many expensive 
systems, means that your alarm won't go wail- 
ing all night long while you're away. When your 
neighbors hear it, they'll know positively that 
there's trouble. 

PROFESSIONAL SYSTEM 

Midex is portable so it can be placed any- 
where in your home. You simply connect it to 
your stereo speakers or attach the two op- 
tional blast horns. 

Operating the Midex is as easy as its instal- 
lation. To arm the unit, you remove a specially 
coded key. You now have 30 seconds to leave 
your premises. When you return, you enter 
and insert your key to disarm the unit. You 
have 20 seconds to do that. Each key is regis- 
tered with Midex, and that number is kept in 
their vault should you ever need a duplicate. 
Three keys are supplied with each unit. 

As an extra security measure, you can leave 
your unit on at night and place an optional 
panic button by your bed. But with all its 
optional features, the Midex system is com- 
plete, designed to protect you, your home and 
property just as it arrives in its well-protected 
carton. 

The Midex 55 system is the latest electronic 
breakthrough by Solfan Systems, Inc. -a com- 
pany that specializes in sophisticated profes- 
sional security systems for banks and high 
security areas. JS&A first became acquainted 
with Midex after we were burglarized. At the 
time we owned an excellent security system, 
but the burglars went through a wall that could 
not have been protected by sensors. We then 
installed over $5,000 worth of the Midex com- 
mercial equipment in our warehouse. When 
Solfan Systems announced their intentions to 
market their units to consumers, we immedi- 
ately offered our services. 

COMPARED AGAINST OTHERS 
In a recent issue of a leading consumer 
publication, there was a complete article 
written on the tests given security devices 
which were purchased in New York. The 
Midex 55 Is not available In New York 
stores, but had it been compared, it would 
have been rated tops in space protection 
and protection against false alarms -two 
of the top criteria used to evaluate these 
systems. Don't be confused. There Is no 
system under $1,000 that provides you 
with the same protection. 

YOU JUDGE THE QUALITY 

Will the Midex system ever fail? No product 
is perfect, but judge for yourself. All com- 
ponents used in the Midex system are of aero- 
space quality and of such high reliability that 
they pass the military standard 883 for thermal 
shock and bum-in. In short, they go through 
the same rugged tests and controls used on 
components in manned spaceships. 

Each component is first tested at extreme 



The Midex security computer looks like a 
handsome stereo system component and 
measures only 4"x 1 0V2 "x 7." 

tolerances and then retested after assembly. 
The entire system is then put under full elec- 
trical loads at 150 degrees Fahrenheit for an 
entire week. If there is a defect, these tests will 
cause it to surface. 

PEOPLE LIKE THE SYSTEM 

Wally Schirra, a scientist and former astro- 
naut, says this about the Midex 55. "I know of 
no system that is as easy to use and provides 
such solid protection to the homeowner as the 
Midex. I would strongly recommend it to any- 
one. I am more than pleased with my unit." 

Many more people can attest to the quality 
of this system, but the true test is how it per- 
forms in your home or office. That is why we 
provide a one month trial period. We give you 
the opportunity to see how fail-safe and easy 
to operate the Midex system is and how 
thoroughly it protects you and your loved ones. 

Use the Midex for protection while you sleep 
and to protect your home while you're away or 
on vacation. Then after 30 days, if you're not 
convinced that the Midex is nearly fail-safe, 
easy to use, and can provide you with a 
security system that you can trust, return your 
unit and we'll be happy to send you a prompt 
and courteous refund. There is absolutely no 
obligation. JS&A has been serving the con- 
sumer for over a decade-further assurance 
that your investment is well protected. 

To order your system, simply send your 
check in the amount of $199.95 (Illinois resi- 
dents add 5% sales tax) to the address shown 
below. Credit card buyers may call our toll-free 
number below. There are no postage and 
handling charges. By return mail you will 
receive your system complete with all con- 
nections, easy to understand instructions and 
a one year limited warranty. If you do not have 
stereo speakers, you may order the optional 
blast horns at $39.95 each, and we recom- 
mend the purchase of two, 

With the Midex 55, JS&A brings you; 1) A 
system built with such high quality that it com- 
plies with the same strict government stan- 
dard susedinthe space program, 2) A system 
so advanced that it uses a computer to deter- 
mine unauthorized entry, and 3) A way to buy 
the system, in complete confidence, without 
even being penalized for postage and hand- 
ling charges if it's not exactly what you want. 
We couldn't provide you with a better oppor- 
tunity to own a security system than right now. 

Space-age technology has produced the 
ultimate personal security computer. Order 
your Midex 55 at no obligation, today. 

PRODUCTS 
THAT 
THINK 

Dept. R A One JS&A Plaza e. 

Northbrook, III. 60062 (312)564-7000 i 

Call TOLL-FREE 800 323-6400 ™ 

In Illinois Call (312) 564-7000 

©JS&A Group, lnc.,1 980 
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continued from page 12 



Practical fusion reactor 
not before year 2010? 

The ultimate in a clean and reliable 
nuclear fuel— consumed in a fusion reac- 
tor — will not be attainable In this century, 
nuclear engineer Robert Conn of the Uni- 
versity of Wisconsin told a recent meeting 
of the American Association for the Ad- 
vancement of Science. (Fusion reactors 
have been sought as an almost-answer to 
the problems of radiation and pollution 
associated with fission fuels.) 

Present research on fusion reactors has 
been directed toward deuterium and tri- 
tium (heavy forms of hydrogen) fuels, but 
the ultimate goal of fusion research is to 
achieve fusion with ordinary hydrogen, Mr. 
Conn told his audience. 

Temperatures of 100 million degrees or 
higher are required for fusion. At those high 
temperatures, fuel atoms separate into a 
plasma of nuclei and electrons, in which 
fusion reactions can occur. That plasma 
must be contained in a magnetic field to 
keep it from hitting reactor walls, cooling, 
and stopping the fusion. 

Tritium-deuterium requires the lowest 
temperature of any fuel to start a reaction, 
and can be contained In the weakest mag- 
netic field. But tritium, in particular, has 
serious disadvantages: It is hard to pro- 
duce and is in itself radioactive. Ordinary 
hydrogen is readily available from water 
and produces few radioactive neutrons 
when it fuses. But tt needs much higher 
temperatures and requires stronger mag- 
netic fields. 

Conn noted that success in tritium-deu- 
terium research is important in the study of 
hydrogen fuel. Once a self-sustaining tri- 
tium fusion reaction is attained, very high 
temperatures will be available for studying 
the properties of plasmas at temperatures 
approaching those that are needed for 
hydrogen fusion. 

He estimated that a demonstration tri- 
tium-deuterium fusion reactor could be in 
operation by the year 2000. Hydrogen- 
based fusion reactors will not be built for at 
least another decade. 

ISCET Library opens again — 
ancient schematics available 

The ISCET Technical Library is open for 
business at a new location. The Library was 
the dream of Henry Golden, GET, who built 
up the reservoir of out-of-print information. 
A serious illness in April 1979 left him 
unable to operate the library. ISCET chair- 
man George Sopocko, CET, packed up the 
materials and took them to Chicago, 
where, after months of cataloging, they are 
again available. 

Service technicians needing copies of 
"unobtainable" technical data may obtain 
them from the new address. The basic 
search-and-copy fee is $2 for the first two 



pages — 50 cents for each additional page. 
Address George Sopocko, 5631 Irving 
Park Road, Chicago, IL 60634 (phone 312- 
545-3622). 

George says he has a good supply of 
schematics for older TV and radio sets and 
"a fairly good selection of diagrams for 
shortwave and amateur radios and for 
radio and TV test equipment." 

For further information about the Inter- 
national Society of Certified Electronic 
Technicians, or to contact the CET test 
administrator in your area, write to ISCET, 
2708 West Perry St., Fort Worth, TX 76109, 
or call 817-921-9101. 

Electron microscope inventor 
elected to Hall of Fame 

Dr. James Hillier, former Executive Vice 
President and Chief Scientist of RCA, has 
been elected to the National Inventors Hall 
of Fame, for his development of the elec- 
tron microscope. The National Inventors 
Hall of Fame was established in 1973, by 
the National Council of Patent Law Associ- 
ations in cooperation with the U.S. Patent 
Office. 




Dr. JAMES HILLIER 

While a graduate student at the Universi- 
ty of Toronto, in the years 1937 to 1940, 
Hillier and a colleague, Albert Prebus, de- 
signed and built the first successful high- 
resolution electron microscope in the 
Western Hemisphere. In 1940, he was 
invited by Vladimir Zworykin (who was elec- 
ted to the National Inventors Hall of Fame 
In 1977) to come to the United States and 
work as a research physicist for RCA. With- 
in a few months he had designed the first 
commercial electron microscope to be 
made available in the United States. During 
the next several years he continued to 
develop techniques which would extend 
the capabilities of the instrument and to 
develop new methods of biological speci- 
men preparation. 

Dr. Hillier was named general manager of 
the RCA Laboratories in 1957, and became 



successively Vice President, Vice President 
RCA Research and Engineering, Executive 
Vice President, RCA R & E, and in 1976, the 
year before his retirement, Executive Vice 
President and Senior Scientist. 

Dr. Hillier has received 41 U.S. patents 
and Is the author of more than 100 techni- 
cal papers. 

COMSAT, Sears, are planning joint 
satellite TV service 

COMSAT General Corporation and 
Sears, Roebuck and Co. have engaged in 
discussions of a possible joint project for 
providing satellite-to-home subscription 
television service. The proposed venture 
pfans to offer high-quality programming 
nationwide for a fee. Subscribers would 
receive the service by roof-top antennas. 
The new service would require approval by 
the Federal Communications Commission. 

Superconducting cyclotron for 
Michigan State University lab 

Michigan State University and the United 
States Department of Energy (DOE) have 
signed a $25.7 million contract for estab- 
lishing a National Superconducting Cyclo- 
tron Laboratory on the MSU campus. Com- 
pletion is expected in 1984. 

A cyclotron speeds up the nuclei of 
atoms to velocities of tens of thousands of 
miles a second. Held in a circular orbit by 
strong magnetic fields, they whirl through 
the instrument in gradually increasing spi- 
rals, then are released like a stone from a 
sling, to impact other nuclei. The flying 
wreckage from the resulting collisions gives 
scientists valuable information about the 
structure of matter. 

The superconducting magnets for the 
MSU cyclotron are wound with a special 
alloy of niobium and titanium and are 
Immersed in a bath of liquid helium at a 
temperature approaching absolute zero 
(— 456° F). That reduces the resistance of 
the coils practically to zero, allowing fan- 
tastic magnetizing currents to flow. One of 
the magnets to be used is already built and 
tested. It has a lifting force of 900 tons. 

Former cyclotrons could accelerate the 
nuclei of only the lightest elements. The 
new superconducting type will be able to 
hurl the heaviest atomic nuclei in an accu- 
rate, concentrated beam at their atomic 
targets. Scientists expect thus to gain new 
types of information not obtainable from 
the older cyclotrons. 

The new laboratory will contain two cy- 
clotrons operating in tandem. The first, 
operating at 500 million electron volts (500 
MeV) will feed its accelerated nuclei to the 
second, rated at 800 MeV, which will propel 
them to still higher speeds. 

The facility will be used by visiting scien- 
tists as well as by faculty members of Mich- 
igan State University. R-E 
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Yesterday — Remember the first Heath kit 
Analog Computer {1957)? Or the Heathkit 
Single-Sideband Transmitter (1958)? How 
about the Heathkit Multiplex Adapter for 
FM stereo reception (I960)? 
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microprocessors - all in 
compact unit. 
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together the best in video technolo<_ 
to create the sharpest color picture 
ever on a six-foot diagonal screen. 
Heath imagination applied to micro- 
processor electronics created the 
Heathkit Weather Computer. It moni- 



tors current weather, tracks changes, 
stores data - and puts it all at your 
fingertips. 

Tomorrow - Tomorrow's brainchild, 
like today s and yesterday's, will combine 
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create a new 

On the drawing boards right now are n 
designs for amateur radios, audio compo- 
nents, computers, color TVs, test instru- 
ments and new educational programs - 
all in easy-to-build, money-saving kits. 
They'll be appearing soon in Heathkit 
Catalogs and at Heathkit Electronic 
Centers. It's one catalog you don't 
want to be without 



Heattiki 

SEND FOR FREE CATALOG 

Write to Heath Co.. Dept. 020-664. 
Benton Harbor, Ml 49022. 
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IT YOUR HEATHKIT STORE 

In the U.S. and Canada visit your 
nearby Heathkit Electronic 
Center where Heathkit products 
are displayed, sold and serviced. 
See the white pages of your 
phone book. In the U.S.. Heathkit 
Electronic Centers are Units of 
Veritechnology Electronics Corp. 
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Toy manufacturers aren't 
playing games 



On the surface, the 1980 Toy Fair in New York was a routine affair. 
Manufacturers displayed their fall and Christmas product lines to 
dealers and reps. What wasn't routine about the event were the 
toys themselves. By far, there were more "electronic" toys seeing 
the light of day than ever before. In fact, they stole the show. 

The hottest-selling electronic toys are the sports variety. These 
include Baseball, Basketball and Football. Several manufacturers 
were showing these toys, which included an LED display, sounds, 
automatic score keeping, and more. Hand-held versions of the 
arcade games were also exhibited. Using liquid-crystal displays, 
these mini-versions mimicked their CRT-based big brothers with 
such games as Space Invaders and Wipeout. Of course, there were 
many more toys, including casino games, radio-controlled cars, and 
even a radio-controlled two-wheel motorcycle. 

From my point of view, the real show stoppers were the 
innovative toys. These included a voice-actuated car that accepted 
such commands as stop, go, left and right. How about a 
programmable car? Using an 8-key keyboard, you can, for example, 
program it to go forward for 3 seconds, turn right for 1 second, left 
for 2 seconds, reverse for 4 seconds and stop. Then, after placing 
the car on the floor and pressing the start button, it's fascinating to 
watch the car execute the program. Admittedly, it's not a giant leap 
forward in terms of technology, but it is certainly a giant step for the 
toy industry. 

At the show, I managed to interview Garth A. Clowes, President 
of Entex Industries, Inc. {one of the larger manufacturers of 
electronic toys). He stated that the semiconductor manufacturers 
have been very cooperative in helping him develop new products 
and that he was looking towards developing an in-house 
engineering capability that will include designers, software 
programmers, and technicians. 

As the present trend toward electronic toys continues, it will 
prove to be a boon to both the toy industry and the electronics 
industry. It will affect not only the battery manufacturers, but the 
electronics industry as a whole. It looks as though another perfect 
match has been born in Silicon Valley. 
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Build An Environmental Control 
System 

Energy-efficient thermostat monitors in- 
door and outdoor temperatures; then 
controls your heating, ventilating, and air- 
conditioning systems. 



Build a Raceway Video Game 

You can pretend to be an Indy 500 race 
driver without ever leaving the comfort of 
your armchair after you build this video 
game. 



All About Vertical-MOS 

High-power semiconductor technology 
produces devices with near-ideal charac- 
teristics. Here's a look at how vertical- 
MOS devices work. 



Bass Response vs. Enclosure Size 

Hi-fi speaker systems keep getting small- 
er. Here's a look at how the size of the 
enclosure affects bass response and 
some of the trade-offs that are made 
when designing speaker systems. 



PLUS: 



Build A Synthesized Function 
Generator-Part 2 

Coax vs. Twinlead For Your TV 
Antenna 

How To Connect An A/D Converter To 
A Microprocessor. 

Hobby Corner 

Communications Corner 

Service Clinic 




WHY CUT? 
WHY STEIP? 
WHYNOT . . . 



JUST 



WIRE 

WRAPPING 

TOOL 



• AWG 30 Wire 

~ 025" Square Posts 

• Daisy Chain or Point To Point 

• Mo Stripping or Slitting Required 
JUSTWRAP — 

• Bui It In CutOff 

• Easy Loading of Wire 

• Available Wire Colors: 

• Blue, White, Red 6? Ye! low 
PATENTED U.S.A. 
FOREIGN PATENTS PENDING 



ST WRAP TOOL WITH ONE SO FT HOLL OF WIRE 



COLOR PART NO U.S. UST PRICE 



BLUE JW1B $1495 

WHITE JW 1 W 1199 

YELLOW JW I Y 1.4.95 

RED IW 1 R 14 95 



REPLACEMENT ROLL OF WIRE SO FT. 



BLUE R JW B $293 

WHrTE R JW W %m 

YELLftW I B rw V Z3& 



JUST WRAP -UNWRAPPING TOOL 



• Minimum billings JSS 00, add shipping charge 
$£.00/New York state residents add applicable tax 




OK Machine & Tool 
Corporation 

S4S6 Conner St., Bronx.N.Y, 10475 U.S.A. 
Tel, (SIB) 994-6600 Telex 126091 
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training 

front 

{Specialists 

If you're Interested in learning how to fix air 
conditioners, service ears or install heating 
systems —talk to some other school. But if 
you're serious about electronics, come to 
CIE -The Electronics Specialists. 
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My father always told me that 
there were certain advan- 
tages to putting all your eggs in one 
basket. "John, ' he said, 'learn to 
do one important tiling better than 
anyone else, and you'll always be 
in demand." 

I believe he was right. Today is 
the age of specialization. And I 
think that's a very good thing. 

Consider doctors. You wouldn't 
expect your family doctor to perform 
open heart surgery or your dentist to 
set a broken bone, either. Would you? 

For these things, you'd want a 
specialist. And you'd trust him. Be- 
cause you' d know if he weren't any 
good, he'd be out of business. 

Why trust your education 
and career future to 
anything less than a 
specialist? 

You shouldn't. And you certainly 
don't have to. 

FACT: CIE is the largest inde- 
pendent home study school in the 
world that specializes exclusively 
in electronics. 

We have to be good at it because 
we put all our eggs in one basket: 
electronics. If we hadn't done a good 
job, we'd have closed our doors 
long ago. 

Specialists aren't for 

everyone. 

I'll tell it to you straight. If you 
think electronics would make a nice 
hobby, check with other schools. 

But if you think you have the 
cool — and want the training it takes 
—to make sure that a sound blackout 
during a prime time TV show will be 
corrected in seconds— then answer 
this ad. You'll probably find CLE has 
a course that's just right for you! 

At CIE, we combine 
theory and practice. You 
learn the best of both. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting be- 
cause it's based on some fairly recent 
scientific discoveries. It's built on 
ideas. So, look for a program that 
starts with ideas— and builds 
on them. 

That's what happens with CIE's 
Auto-Programmed® Lessons. Each 
lesson uses world-famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them com- 
pletely. . . before you start to 
apply them! 

But beyond theory, some of our 
courses come fully equipped with 
the electronics gear to actually let 
yon perform hundreds of checking, 
testing and analyzing projects. 

In fact,depending on the course 
you take, you'll do most of the basic 
things professionals do every day— 
even use a Digital Learning Laboratory 
to apply the digital theory essential 
today to keep pace with electronics 
in the eighties. 



Plus there's a professional quality 
oscilloscope you build and use to 
"see" and "read" the characteristic 
waveform patterns of electronic 
equipment. 

Ton work with experi- 
enced specialists. 

When you send us a completed 
lesson, you can be sure it will be 
reviewed and graded by a trained 
electronics instructor, backed by a 
team of technical specialists. If you 
need specialized help, you get it fast 
... in writing from the faculty spe- 
cialists best qualified to handle 
your question. 

People who have known 
us a long time, think of us 
as the M FCC License 
School." 

We don't mind. We have a fine 
record of preparing people to take . . . 
and pass . . . die government- 
administered FCC License exams. 
In fact, in continuing surveys nearly 
4 out of 5 of our graduates who take 



the exams get dieir Licenses. You 
may already know that an FCC 
License is needed for some careers 
In electronics — and it can be a 
valuable credential anytime. 

Find out more ! Mail this 
card for your FREE 

CATALOG todayt 

If the card is gone, cut out and 
mail the coupon. 

I'll send you a copy of CIE's 
FREE school catalog, along with a 
complete package of independent 
home study information. 

For your convenience, I'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

Remember, if you are serious 
about learning electronics ... or 
budding upon your present skills, 
your best bet is to go with the elec- 
tronics specialists— CIE. Mail the 
card or coupon today or write CIE 
(and mention the name and date of 
this magazine), 1776 East 17th 
Street, Cleveland, Ohio 441 14. 




Pattern shown on oscilloscope screen is simulated. 



Cleveland Institute of Electronics, Inc. 

1776 East 17ch Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 

I — I lb9 ... John, I want to learn from the specialists in electronics — CIE. 
Send me my FREE CIE school catalog— including details about troubleshooting 
courses — plus my FREE package of home study information. 

Print Name 

Addre ss 

City 

State. . 

Age : 



-Apt. 



_Zip_ 



_Phone (area code) . 



Check box for G.I. Bill information: □ Veteran 

Mail today! 



□ Active Duty 
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ENERGY ALTERNATIVES 

Congratulations on your editorial, "Ener- 
gy Alternatives — Research and Develop- 
ment" (November 1979 issue) in regard to 
a need for a much greater funding commit- 
ment toward the development of photovol- 
taic solar cet! technology. Indeed, the good 
news is that major breakthroughs are being 
made in solar cell technology. The bad 
news is that even solar cells may have a 
waste-disposal problem. According to one 
D.O.E. (Department Of Energy) official, 
"the compounds used in 'doping' photo- 
voltaic cells, such as cadmium, arsenic, 
gallium, and indium may pose health risks if 
not handled properly." 

As a suggestion, we should renew our 
national commitment to further space ex- 
ploration, and "space industrialization" in 
particular, to help solve down-to-earth en- 
ergy problems. There are several reasons 
for that: 

1. Outer-space offers a large supply 
of clean energy with the "solar pow- 
er satellite" alternative. 

2. Outer-space offers a low-gravity 
environment for new and unique in- 
dustrial processes. 

3. Space engineering may continue 
to pay off high dividends in terms of 
appropriate "spinoff" products- 
such as consumer items that help 
home owners dlrectty reduce their 
energy bills (as with the NASA "pow- 
er-chopper" device). 

4. The vastness of outer-space 
would provide a safe place for the 
disposal of industrial wastes. 

5. Most Important: Space explora- 
tion offers Americans the hope of a 
new frontier, essential to human 
growth and economic development. 

With a strong commitment toward space 
industrialization, we may someday see 
photovoltaic solar cells being produced 
very inexpensively for use on earth and in 
outer-space. 
PAUL JUSTUS, 
Mission, KS 

OOOOOOOOOOPSI 

The schematic for "Not Just Another 
Digital Clock", on page 62 of your February 
issue, has an error in it. The emitter of tran- 
sistor Q1 should not connect to the emitter 
of transistor Q8. It should connect to the 
common connections of all the LED's. 
DERALD D. NYE, 
Longmont, CO 

You're absolutely right What's missing is 
a jumper on the PC board. The holes are 
there, but the jumper isn't. Many thanks tor 
calling it to our attention. Editor. 

In the February 1980 Radio-Electronics 
articie covering versatile switching regula- 
tors. I found an error in determining the 



maximum duty cycle of the system when 
using the NE5560. The correct ratio for 
determining the maximum duty cycle is R2/ 
R1 plus R2, as stated in the Signetics Data 
Manual. 

JEFFREY M. RABOLD, 
Mansfield, OH 
You're so right!— Editor. 

MUSIC ON HOLD 

I read the article, "Music on Hold," by 
Jules Gilder, in your November 1979 issue, 
with much interest and would like to make 
some constructive suggestions. 

First: As it is described, the unit will not 
work on many phone systems — namely, 
those that employ switching methods that 
cause the tine voltages described to be 
reversed in polarity upon connection of the 
calling number to the called number. Di- 
odes D2 through D5 in Fig. 1 perform the 
required switching function, to allow the 
basic circuit to peform properly, regardless 
of the polarity. 

Second: The device resistance is too 
high for many phone systems. To hold the 
line properly, the device must have a low 
enough resistance actually to access the 
line if the phone were in the hung-up mode. 
Normally, that would require a value of 
1000 ohms or less to be placed across the 
line — or whatever value of resistance 
would be required to reduce the 48 volts 
normally present on the line to approxi- 
mately half that value. 
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120V NEON 
PILOT ASSY 




* B££AK HERE. TO INSERT 
TRANSFORMER WINDING, £>J-£>£ 
SM7CU/N& DIOPES- I AMP. COO P!^j 
SILICON ' 

FIG. 1 

With typical 48-volt, 70-mA systems, the 
resistance would be 800 to 850 ohms. Mr. 
Gilder's circuit would not be capable of 
such a low resistance without additional 
circuitry to prevent damage to the LED. I 

Continued on page 24 \ 
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Don't get one 



You want a good price when you buy a DMM. But 
more important than the price is what you get for 
your money — and that's where you really win with 

f^L ^~- - y, "VIV A1V A& Keithle y- O 111 " Model 169 and Moc5eI 130 DMMs 
v/J. \_/ HX M—SX V JLJ. V XO were designed inside and out to provide the perfor- 

f -a # mance you want at prices that make sense. 

1*0 T" I" pi p "TJ t*1 /"*£* The Model 169 is a bench-size portable DMM. It's 

\f V*V* • a five-function, 26-range instrument that's built to stand 
up to years of rugged use. It's also the only low-priced 
portable to annunciate range and function right on the display. Basic accuracy is a respectable 
0.25%, and with alkaline batteries you could use it for a full year without changing batteries, (The 
battery indicator on the display tells you when they're getting low.) 

The Model 130 isn't just another hand-held DMM. It's got five functions and 25 ranges to 
handle virtually all of the field or bench measurements you make. But its designed-in convenience 
features set it apart. It weighs only 283g (10 oz.). Its two rotary switches (one for range, one for 
function) are simply easier to use than pushbutton-type hand-helds. Its case is tough, 2.5mm 
(.100"), impact resistant plastic. Its components are mounted on a single PC board which is 
-— ^ y- 1 cushioned to protect it from sudden jolts. It has 

f _Or r\"Hp l"f^T* Th^ a fuse protected 10A current range. And both 
V_J V- X, V_/X L\_- X. V-/ A L.A IV* ^ |j a tt erv an ^ i the fuse are externally accessible. 

■•^ C, * r .r* ^ ot ^ instruments have big, 15mm (0.6") LCD 

[ J\|jX L C3I Id! iLv displays — up to 60% larger than some competitors'. 
*■ Both feature auto zero, auto polarity, overrange indica- 

tion and low battery indicators. Both have a full range of available accessories, including test leads, 
probes, current shunt and carrying cases. And both have another feature that sets them apart from 
all the rest. They're both from Keithley. 



KEITH LEY 



Keithley Instruments, Inc/28775 Aurora Road 
Cleveland, Ohio 44139/(216) 248-0400 Telex: 98-5469 



Call your nearest distributor for more information. 




(Case & Stand, $10) 
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LETTERS 

Continued from page 22 



have accounted for that problem In the 
enclosed diagram through the use of a LED 
pilot- 1 amp assembly shunted by an appro- 
priate ZeneY diode. The series resistance of 
470 ohms produces a total device resis- 
tance of 850 ohms. A neon 120-volt pilot- 
lamp assembly is included to indicate in- 
coming calls, In the event that the phone- 
ringer is switched off, We have employed 
the described circuit for some time, with 
excellent results. 

Third: While our circuit does not employ 
an audio-injection feature, it would be com- 
patible with Mr. Gilder's idea. Should a 
transformer be include in the circuit, the 
DC resistance of its wiring should be mea- 
sured; and that value should be subtracted 
from the 470-ohm series resistor. 
BRUCE L MACKEY 
Cortland, NY 

Mr. Mackey is correct The music-on- 
hold circuit will, indeed, fail to operate on 
any telephone system that employs switch- 
ing methods which cause the line voltages 
to be reversed in polarity upon connection 
of the calling number to the called num- 
ber. . 

His second suggestion looks as if it will 
work well, although I have not experienced 
any difficulties with the resistance value 
Indicated. His approach, however, will cer- 
tainly work on systems that I have encoun- 
tered, and on systems that require lower 
hold resistances. 
JULES H. GILDER 

SUPER AMPLIFIER 

Here is additional information on two 
subjects relating to my article "Super Au- 
dio Amplifier" In the December 1979 issue: 
the substitution of an alternate circuit for 
the D1300A not readily available RCA di- 
odes used in my amplifier; and the avail- 
ability of a transparency for the printed cir- 
cuit board. Here goes: 

1. Two diodes connected in series 
may be replaced with a single tran- 
sistor connected in the "amplified 
junction" configuration. Or any 
number of series-connected for- 
ward-biased diodes may be re- 
placed In the same fashion. See Fig. 

2. Use a power transistor {or medi- 
um dissipation) In order to realize 



the high junction-to-case thermal 
conductivity needed for tempera- 
ture-sensing, and in order to have a 
convenient means for mounting on 
the same heat sink as the output 
devices whose temperature is to be 
sensed. 

The equivalent circuit, using a 
transistor, has an advantage over 
the series-connected diodes. It can 
be adjusted to give a crossover bias 
of a precise value. Resistor R2 is 
made larger in value to reduce 
crossover bias current, and vice ver- 
sa. Select a value that produces 
exactly 135 milliamps of power-sup- 
ply current drain from the amplifier 
at idling (quiescent) conditions. Re- 
sistor R2 should never be so low in 
resistance as to cause thermal run- 
away (in other words, not less than 
one-third of the value of R,1).. , 
2, The printed circuit board is not 
available but a duplicate transparen- 
cy of the printed circuit board, one- 
to-one scale factor, is available for 
$5.00, postpaid in the USA from 
Daniel Talbot, 1 Dean Street, Hud- 
son, MA 01749. 

DANIEL B. TALBOT 

Hudson, MA 



TRS-80 BREADBOARD 

I really enjoyed the November, 1979 
issue of Radio-Electronics, especially the 
TRS-80 breadboard article and the Tetco 
article. Keep them coming. 

There was one flaw in the TRS-80 bread- 
board article. It stated that the Level I TRS- 
80 cannot be used to control I/O devices. 
That is not true. Although Level I BASIC 
cannot access I/O, you can do so by using 
machine language. By means of either T- 
BUG or the Editor-Assembler, Level I users 
can write programs to use with the bread- 
board project. 

It appears that the music-on-hold project 
can do much more than the muslc-on-hold 
feature. You may even be able to connect it 
to your TRS-80 cassette interface, allowing 
you to get out of having to buy an expen- 
sive modem/acoustic coupler. 

These are just a few ideas your readers 
can play around with. I hope they interest 
you. R-E 

COLIN PRINGLE. 
Dallas, TX 
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BE SORE TO MoVhJ T USING- 
MICA IN^ULATtNGr WASHER, 







FIG. 2 





BASE 

LOADED 

Antennas 




Three grippers adapt mount to any hole 
3/8 to 3/4 inch in diameter 



Exclusive roof top mount {patent no. 3,492,769) 
allows quick, solid mounting on vehicle surface. 



Spring-loaded, pure brass coil contact 
pin assures solid, corrosion-free cable 
connection. 

Exclusive screw-in antenna cable 
connector {patent no. 4,090,030) 
provides simple, low loss solderless 
connection. 

Weather resistant Noryl coil cover is 
impervious to the elements. Outlasts 
others, even in salt spray areas. Holds 
like-new appearance longer. 

Base plate triple chrome plated for 
corrosion-free, attractive appearance. 

Double thick trunk lip bracket will not 
break. 

Entire antenna is at d.c. ground for 
super, low noise reception. 



Turner outperforms others on the four 
most important factors: power, 
performance, quality and engineering. 
When choosing your next CB antenna - 
check us out. 

i^ 500 watt power capacity 

• 1.1:1 SWR 

• Built to last 

• Easy to install 

Turner Base Loaded Antennas are available 

in five different models including swivel ball 

models for slant backs. Convenient 

combination mount models include mounting 

brackets for both trunk lip and roof mount in SK1 10 

one antenna. Roof 




■5* 

SK210 

Trunk lip 



LEX TURNER 



SK211 

Trunk lip 
wiih 

swivel 



SK260C 

Combo. 

trunk & 

roof 



SK261C 

Combo. 

trunk & 

roof with 

swivel 



TELEX COMMUNICATIONS, INC. 

8601 Northeast Highway Six, Lincoln. NE BB505 U.S.A. 
Europe: ££, rue de la Legion-d'Honneur, 93300 Si Dents, France. 
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Saga of Son-of-Satcom 111 

Ever since RCA Americom's Satcom III disappeared from 
sight last December, each week has brought new ramifications 
to the problem of what the cable TV industry will do about the 
loss. The 24- trans ponder satellite was supposed to become the 
primary bird for cable TV programming, with all of its trans- 
ponders allocated for such services; Satcom I would have 
become the Second Cable Network, with about a dozen addi- 
tional services. Now amidst promises, threatened lawsuits, 
make-goods, and a number of other activities, the situation has 
temporarily been sorted out. 

Satcom I will remain the main cable bird until a replacement 
for Satcom III is launched next year. RCA has also made 
arrangement with AT&T for use of Comstar D2 as an "emer- 
gency replacement" with 1 1 transponders to be used for cable 
programs. Then the colorful Ted Turner, who is supposed to 
begin his Cable News Network in June, threatened to sue RCA 
for $34 million in order to make sure the all-news channel was 
aboard Satcom I. RCA capitulated and bumped one of its data 
communications customers off Satcom I to make room for 
Turner, with the possibility that the only other full-functional 
transponder on that bird may also be shifted to cable TV pro- 
gramming. (Originally it was believed that RCA would move all 
its data customers to the AT&T satellite and keep the cable TV 
programming on Satcom I and II. But since the AT&T trans- 
ponders are "pre-emptible" — that is, AT&T can quickly bump 
off customers if it needs the circuits — the data customers balked 
at the arrangement.) What all that means is that if you're tuned 
to a cable programming being sent via the Comstar D2 satellite, 
it's possible that the show could be interrupted suddenly. 

Meanwhile, RCA is completing its plans for what to do about 
its future facilities. As it stands now, the original launch date for 
Satcom IV in June 1981 now becomes the target for what is 
being called Satcom II I- Replacement. That bird will become 
operational in October 198 1 . The new Satcom IV is slated to go 
up that same month, and then become operational in February 
1 982. Both launches will be aboard Delta rockets (rather than 
the Space Shuttle as had once been hoped). RCA says that the 
Son-of-Satcom III and Satcom IV will have technical improve- 
ments over the current models, including spare on-board ampli- 
fiers and higher-power amplifiers. RCA also says it wants to 
improve the in-orbit restoration facilities for failed transpon- 
ders, and in addition plans to upgrade 18 of the 24 transponders 
on Satcom IV to 5.5 watts and the other 6 transponders to 8.5 
watts instead of the traditional 5 watts of power. 

Complete earth station deregulation 

The FCC has removed all regulations from receive-only satel- 
lite earth terminals — an action that clears the way for smaller 
dishes and for considerable cost savings on the construction of 
TV receive-only earth stations and other downlinks. The FCC 
move means that the price of earth stations could drop by about 
to 50% within a year. Among other things, the ruling permits use 
Q of dishes smaller than 10- foot diameter and allows anyone to put 
O upaTVROdish without obtaining legal and technical approval 
\Z from the FCC (although, presumably, zoning and other local 
JjJ building ordinances must continue to be satisfied). In its ruling, 
J the FCC warned that it is not giving the green light to satellite- 
O signal pirates — and underscored its continuing efforts to enforce 
Q all the rules dealing with theft of service (Section 605 of the 
a. FCC regulations). 

26 



Among the people most pleased by the earth-station deregula- 
tion were executives of Mutual Broadcasting, which planned to 
move ahead immediately with its radio/satellite network, and 
cable-TV industry leaders who foresee even greater use — and 
less expense — of widespread satellite/cable networks. In its 
decision, the FCC left the door open for earth-station owners 
who want to be licensed. Such individuals and companies may 
seek FCC clearance to assure that they are avoiding any radio- 
frequency interference from terrestrial facilities. If you want an 
FCC license for your TVRO, the licensing period has been 
extended to five years (from the previous three years). Earth 
stations currently under FCC licensing policies (mostly cable- 
TV system's dishes) will continue to operate — but when the 
current permits expire, there will be no FCC requirement that 
they be renewed. 

The prices keep coming down 

Complete turn-key earth terminal facilities are now hovering 
in the range of about $3,500 — down from about $4,000 last 
summer. According to experts in the world of private earth 
terminals, further price drops are likely — probably shaving 
another $700 per package by this summer. Antenna prices seem 
to have bottomed out at $750 for a 10- foot dish. The next item 
to drop in price will be low-noise amplifiers, with a 50% price 
reduction — into the $500 to $600 range. Tunable 24-channeI 
receivers are also likely to fall in price from the $1,800 level; 
experts believe that prices this summer may be as low as $ 1 ,300 
to $ 1 ,500 — based on prototypes shown at last February's Satel 
lite Private Terminal Seminar. 

Sounds from the skies 

While most of the attention about satellite broadcasting has 
been focused on television, radio is coming on strong, and prom- 
ises to grow even bigger as more audio signals take to the sky- 
ways. National Public Radio is due to put its nationwide net- 
work into service this spring; significantly on the fall day last 
year when the first handful of NPR stations started picking up 
satellite feeds, another new network was also starting up: RKO 
General, which operates radio stations in several major markets 
(including New York, Boston, and Washington), began its first 
feeds on that date (all land-linked for now). RKO's plans call for 
a network of affiliates nationwide — and eventually most of them 
will be linked by satellites. The RKO web features youth- 
oriented programming, in addition to news and lifestyle fea- 
tures, and company engineers are actively exploring small-dish 
satellite equipment for use at each affiliate. 

Of course, Mutual radio network — the nation's largest, with 
well over 800 affiliates — is actively building its satellite net- 
work. The major wire services, Associated Press and United 
Press International, plan to send their radio newscasts directly to 
some local radio stations via satellite (as well as the signals that 
transmit the ticker-tape news reports). Meanwhile, ABC radio 
is advancing its plans to send newscasts and other features to 
affiliates of its four networks via a digital signal transmitted 
from satellites. And even the cable-TV/satetlite networks are 
dripping with audio services: At least four high-fidelity music 
services are transmitted on sidebands aboard the RCA satellite 
carrying cable shows, including a disco-music channel, and clas- 
sical-music feeds. (One of the four is Chicago's WFMT, the 
nation's first radio superstation.) 

GARY H. ARLEN 



ITEM NO. 
WK-7 



CMOS SAFE 



IC INSERTION/EXTRACTION KIT 



. MOS-1416 14-16 CMOS SAFE INSERTER _„ =™*rTn B 

KIT INCLUDES • mos-242* 24-2* cmos safe inserter • g" "*" g™A grog 

INSERTER * EX ' 2 21-*> CMOS SAFE EXTRACTOR 



OK MACHINE & TOOL CORPORATION 

3455 CONNER ST., BRONX, N.Y 10475 US .A. 

PHONE [JIM WS6TO lElEJ MO IliOSI 



PRINTED IK U-«-A. 



":rs? UttaiHQ 



MOS-2428 




MOS-1416 



MOS-40 



EX-2 



WK-7 



COMPLETE IC INSERTER/ EXTRACTOR KIT $29.95 



INDIVIDUAL COMPONENTS 



MOS-1416 


14-16 PIN MOS CMOS SAFE INSERTER 


$ 7.95 


MOS-2428 


24-28 PIN MOS CMOS SAFE INSERTER 


$ 7.95 


MOS-40 


36-40 PIN MOS CMOS SAFE INSERTER 


$ 7.95 


EX-1 


14-16 PIN EXTRACTOR TOOL 


$ 1.49 


EX-2 


24-40 PIN CMOS SAFE EXTRACTOR TOOL 


$ 7.95 



MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX. 



OK MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, NY. 10475 (212) 994-6600/TELEX 125091 
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NO OTHER SCHOOL CAH MATCH 

NTS HOME TRAINING INURES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT 
YOU ASSEMBLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice-discover alt the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production- 
model equipment, 

rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in all 14 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing, 
you'll build and keep the 25-inch (diagonal) 
NTS/HEATH digital color TV. 

In Audio Electronics, you'll be able to 
assemble your own NTS/ HEATH digital stereo 
receiver with 70 watts per channel. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly acquire practical know-how. 





1. The NTS/Rockwell AIM 65 
Microcomputer A single board unit 
with on-board 20 column alphanumeric 
printer and 20 character display. A 6502-based 
unit 4 K RAM, expandable. 2. The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based 
microcomputer with IK RAM, expandable. 
3. The NTS/HEATH H-89 Microcomputer 
features floppy disk storage, "smart" 
video terminal, two ZSO micro- 
processors, 16K RAM memory, expand- 
able to 48K. 4. The NTS/HEATH GR- 
2001 Digital Color TV (25" diagonal) 
features specialized AGC-SYNC muting 
filtered color and new solid-state high 
voltage tripler rectifier. 



NATI0NALc~)SCH00LS 

TECHNICAL-TRADE TRAINING SINCE 1905 

Residenl and Home-Study Schools 

JOOO Soulh Figueroa St.. Los Angelas, Calif 90037 

NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 



NATIONAL TECHNICAL SCHOOLS 

4000 South Figueroa Street. 

Los Angeles, California 90037 "•P* 206-060 

Please rush FREE color catalog on course checked below 

□ Microcomputers/Microprocessors | 3 Audio Electronics 

□ Communications Electronics □ Auto Mechanics 
Digital Electronics Q Air Conditioning 
Color TV Servicing \ J Home Appliances 




Name 



-Age_ 



Address 

Apt 

State _ 



.City 



Zip 



□ Chech if interested in G.I. information. 

Q Check il interested ONLY in classroom (raining in Los Angeles. 



L --•.-______--__ _______ „_„___, 
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Global Specialties Corp. 
Model 3001 Digital 
Capacitance Meter 

BACK IN THE HEYDAY OF RADIO SERVICING 

(in the '30's), no respectable service bench 
would have been complete without some form 
of a capacitor tester. However, over the next 30 
years or so the popularity of such devices 
seemed to drop off until they were seldom con- 
sidered when purchasing test equipment for 
most shops. For whatever reason, the populari- 
ty of capacitance-measuring equipment has 
recently taken a huge leap in the plus direction 
and now, it would seem, no electronic service 
bench would be considered "up-to-date" un- 
less it contained a capacitance-measuring in- 
strument. 

Most test- equipment manufacturers have 
introduced their own versions of capacitance 
meters and few of them operate on the princi- 
ples used in the testers of the 30's. Global Spe- 
cialties Corporation, 70 Fulton Terrace, New 
Haven, CT 06509, is no exception to the rule 
as they, too, have introduced what they consid- 




er RCLE 101 ON FREE INFORMATION CARD 

er the best tester available for the price. Desig- 
nated the model 3001 Digital Capacitance 
Meter, it is designed specifically for profes- 
sional use in all phases of electronics whether 
that use is in servicing, production, or in the 
laboratory. 
Ease of operation is one of the first advan- 



tages to be noticed when using the 3001. Mea- 
suring capacitance is simply a matter of con- 
necting the capacitor, turning the 3001 on, 
setting the switch to the range required and 
reading the capacitance. The actual value is 
displayed on a large 3'/2-digit LED display. 
The accuracy is 0.1% of the reading and read- 
ings can be obtained over the range of a few 
picofarads to 0.1999 Farad! The front panel of 
the unit includes an on/off toggle switch that 
is much easier to operate than the usual slide 
switches that have been finding their way into 
more and more test equipment. To the right of 
that switch is the LED display. Near the center 
of the panel, there is a zero cal control that is 
used to balance out the capacitance of connect- 
ing leads, test stands, or fixtures. Farther to 
the right is the 9- position range switch and 
finally the two banana jacks that are used to 
connect the test leads. 

Before attempting to operate the model 
3001, it is recommended that the operator take 
a few moments to read over the instructions 
provided in the instruction manual. As with all 
other good test equipment, there is a wealth of 
continued on page 34 



MRO solid state problems? 

1,100 RCA SK Series 
+3,000 JEDEC* Devices 
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4,100 MRO Solutions 



For full details, see your local RCA SK 
Distributor, or send for free copy of 
RCA MRO/lndustrial Replacement 
Guide (1K6386). Write to: Sales Pro- 
motion Services, RCA Distributor and 
Special Products Division, P.O. Box 
100, Deptford, N.J. 08096. 

•Joint Electron Device Engineering Council 




SK Replacement 
Solid State 



Sabtronics NEW Hand-held Digital Multimeters . . . 

The only thing that 
beats their performance 
is their price. 



Accurate performance you can rely on, time 
after time. That's what you expect from a 
quality DMM. But don't expect to pay as 
much for it any more. Because now Sab- 
tronics brings you top quality DMMs with 
more features and better accuracy than 
other comparable units on the market to- 
day. And they cost surprisingly less! 

We cut the price. 
Not the quality. 

What you get is a precision crafted unit that 
features single-chip LSI logic, laser trimmed 
resistor network and a stable band-gap 
reference element for better long term ac- 
curacy. Basic DCV accuracy is 0.1%. The 
Model 2035A gives you 32 measurement 
ranges over 6 functions and the Model 
2037A an additional two temperature 
ranges. 

First in features. 
First in price. 

Both models feature a "touch-and-hold" 
capability with the optional probe - a 
reading is retained for as long as you 
wish. Now you can make measurements in 
hard-to-reach places without taking your 
eyes off the probe tip or stopping to 
record data. 

The two-terminal input for all 
measurement functions eliminates 
switching test leads when measuring voltage, 
resistance or current. The Model 2037A even 
has a built-in temperature measuring 
circuit with a -50 °C to + 150 °C range and 
is supplied complete with the sensor probe. 
It is ideal for checking IC, resistor, transistor, 
heat sink and enclosure temperatures or for 



monitoring environmental test temperatures. 

Plus more features. 

The Hi-and-Low power ohms capability 
allows you to make in-circuit resistance 
measurements and to check semiconduc- 
tor PN junctions. In addition automatic 
polarity, automatic zero, automatic 
decimal point and overload protection are 
standard features. And you gel up to 200 
hours operation from a single 9V tran- 
sistor battery. The automatic "LO BAT 
indicator warns you of the last 20% of 
battery life. The large, crisp LCD 
readouts allow easy viewing indoors or 
outdoors in bright sunlight. 

One-evening kit assembly. 

Assembling either kit is simple with our 
easy-to-follow, step-by-step instructions. 
The built-in calibration references allow 
you to calibrate the unit any time, any 
place. We've even eliminated difficult 
point-to-point interconnect wiring. All parts 
mount on the PC board. The only wires you 
solder are the two battery clip leads. 

Order yours now. 

With all of these features and perfor- 
mance characteristics no other handheld 
DMM comes even close to matching the 
price/performance ratios of the Models 
2035A and 2037A. Providing the best 
value for money in test equipment, Sab- 
tronics has become one of the world's 
largest producers of DMMs. You can 
order with confidence. Use the convenient 
order form or call us with your Master 
Charge or Visa number for prompt 
delivery. 




Making Performance Affordable 
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5709 North 501 h Street, Tampa, Florida 33610 
Telephone 813/623-2631 



BRIEF SPECIFICATIONS: 
DC VOLTS: 10CVV ■ 1O00V, 5 ranges 
AC VOLTS: TOOnV 1000V, 5 ranges 
DC CURRENT: 0. V A - 2A, 5 ranges 
AC CURRENT: 0.1,. A - 2A - 5 ranges 
Hi OHMS: 0.1 >.'. ■ 20M:;, 6 ranges 
LoOHMS: 0. 1 '.! 20M !: , 6 ranges 
TEMPERATURE: -5Q°C- +150°C 
!-58°F - + 302°FI. 2 ranges 
i Model 2037 A onlyl 

Size: i</i"W x6>A"Lx I S/S"H 

WEIGHT: 11 oi. (end. battery! 
OVERLOAD PROTECTION: 1000V DC 
or AC peak all voltage ranges. 250V 
DC or AC peak all Ohms ranges: 
2 A 2 50V fuse all current ranges. 



SABTRONICS SERVICE AVAILABLE 

IN MOST COUNTRIES OF THE 

WORLD 



To: Sabtronics International, Inc., 5709 North 50th Street, Tampa, FL 33610 

Please send me 

Model 2035A Handheld Multimeter kil(s) ® S74.95 ea. % 

Model 2037A Handheld Multimeter kil(s) Q $99,95 ea. S 

Shipping and handling r£ S5.Q0 per kit {see below)t $ 

Model THP-20 Touchy nd-hoW Probe(s) ® $19.95ea i. 

Model AC-1 10 Ballery Eliminalor(s) a (7.95 ea, J 

Model HVP-30 30 kV DC High-voltage Prooete) ® S29.95 ea. $ 

Florida residents add 4% Slate Sales Tax S 

TOTAL $ 

I enclose U check* U money order. BIN my U Master Charge □ Visa 

Card Account! 



Eipiry date_ 



■Allow 2-3 weeks clearance time tor personal checks. No COD 
Name 



| - iv 

■ ''■>'■"■ 



Stale 



Apl_ 

-Zip. 



-[Continental U.S. only. AK. HI & PR: SS 00 Canada: S7.50, Foreign- SI 9.00 Airmail 
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EQUIPMENT REPORTS 

continued from page 32 



information supplied to assist you in the opera- 
tion of the new test gear. In addition to 
explaining the use of the equipment, the manu- 
al also provides a recommended initial inspec- 
tion to ascertain if it is operating properly 
when received. For those who wish to know 
more about the operation of the unit, a sche- 
matic diagram — as well as a functional block 
diagram and description — is provided. Appli- 
cations, calibration, and maintenance as well as 
a discussion of the various capacitance-measur- 
ing techniques that have been used through the 
ages combine to provide the owner with a most 
complete manual. 

The range switch is labeled with values that 
are representative of the center of the range 



chosen. For instance, in the 1 nF range, the 
scale will actually read out to 1.999 fiF. All 
ranges are arranged to be in multiples of ten. 
They are: 1000 pF, 10 nF, 100 nF, I nF, 100 
^F, 1000 fi¥, 10 mF, and 100 mF. The latter 
represents 0.1 Farad! (100,000 nF). In the 
lowest ranges where lead capacitance is an 
important factor, the zero-cal control will 
null out the capacitance of the leads in use. 
According to the book supplied, it is possible 
to null out as much as 100 pF using this fea- 
ture. Again, simplicity is the rule with the 
model 3001. Connect the test leads to the 
input jacks and leave the ends free of any 
capacitor. A reading of a few pico Farads 
should be noticed on the readout. By rotating 
the zerocal control from end to end it will be 
found that at some point the display will read 
zero. Connecting a capacitor to the test leads at 



Universal breadboarding elements 

with 840 solderless plug-in tie points. 

□ Combines distribution system with 

.1"x.1" matrix. Q Compatible with all DIPs 

and discretes with lead diameters up to 

,032". Needs no special patch cords. 



With alloy 770 terminals, 
$1 7.00. 




Your breadboarding is a super-snap 
with a solderless A P Super-Strip. 



Build a circuit almost as fast 
as you dream it up. Pull it 
apart and do another— 
even/thing's as good as new. 

Our versatile Super-Strip 
mini-breadboards give you 
the same top-qualify con- 
tacts you get in our full- 
scale ACE All-Circuit Evalua- 
tors. Not so "mini," either. 
You can build circuits with 



as many as nine 14-pin DIPs. 

Instant-mount backing 
and quick-removal screws 
make stacking and racking 
a snap, too. 

Where to buy? Phone (toll- 
free) 800-321-9668 for the 
name of your local A P dis- 
tributor. And ask for our 
complete A P catalog, The 
Faster and Easier Book. 
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AP PRODUCTS 
INCORPORATED 
1359 W Jaetacn St. 
Painesville. Ohio 44077 
Tel. 216/354-2101 
TW* 81&425-2250 
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this lime should provide an accurate reading. 
In the ranges over 1 /jF, the zero-cal control 
is disconnected and need not be adjusted since 
the small amount of capacitance of the leads 
would have a negligible effect upon the actual 
measurement. 

The input circuitry is quite sensitive and in 
extreme cases, when measuring small values, it 
may be advisable to place the test capacitor in a 
metal shield enclosure that is bonded to the 
grounded lead of the test jacks. That will mini- 
mize the effects of surrounding interference. 
In the testing of this unit, we found that it 
made some difference in the stability of the 
readings obtained when the unit was moved to 
various portions of the test bench. That was 
noticeable only on the 1000 pF range when 
measuring capacitors of less than 100 pF, 

There is no reason to expect damage to any 
capacitor when using the 3001 to test it as the 
maximum voltage used during the testing 
operation is about 3.5 volts (according to the 
manual); however, we were never able to 
detect that much voltage at the test terminals. 
While on the subject of voltages, it may be a 
good time to mention that Global Specialties 
recommend that the capacitor to be tested be 
thoroughly discharged before connecting it to 
the test leads. The unit does have ovcrvoltage 
protection built into the circuitry in the form 
of a '/j-amp fuse. 

In every test, the mode! 3001 came up with 
flying colors. It performed exactly as the man- 
ufacturer claimed it would and we were unable 
to discover one negative aspect to talk about. 
The size and shape were found to be very con- 
venient for bench use as well as portable opera- 
tion. The sample supplied came with a model 
334 Production Test Fixture that simply 
amounts to an aluminum baseplate containing 
two spring- loaded clips. The clips are connect- 
ed to an 18-inch length of RG-58/U cable that 
connects to the model 3001. There are also 
four (4) rubber feet on the bottom to protect 
surfaces. In use, for such operations as sorting 
large numbers of capacitors, all that need be 
done is to insert the leads into the test fixture 
and read the value on the model 3001. In addi- 
tion, the model 335 Test Cable was supplied 
with the sample unit. That is also a piece of 
lead with two (2) alligator clips mounted at the 
ends to clip onto the capacitor to be tested (or 
the circuit to be checked). The company also 
makes a set of alligator clips with a banana 
plug attached for direct connection to the front 
panel jacks. 

Another optional accessory available is the 
model 333 Tri-Mode Comparator. This unit 
allows the selection of capacitors that fall with- 
in preset ranges. Those thresholds are adjust- 
able by front-panel thumbwheel switches and 
three outputs are available that will correspond 
to Low, Good, and High. 

For those who like to read specifications, 
here are a few as published in the operational 
manual. Nine ranges from 1999 pF to 199,999 
/iF full scale. Accuracy: ±0.1% of reading ± 1 
pF on 7 lower ranges; ± 0.5% of reading ± 1 
digit on 2 upper ranges. Temperature coeffi- 
cient: ±0.01%/degree C applies to all ranges. 
Technique: dual threshold slope integration. 
Excitation voltage: 3.5 volts max. Display: 3Vi- 
digtt high-brightness 0.5" character-height 
LED. Overange indication and underange indi- 
cation. Input protection: 'A-amp 250-volt fuse. 
Power requirements: 105-125 VAC, SO/60 
Hz, 6 Watts. Size (WXHXD): 10"X 
3"X7" (254X76X178 mm). Weight: 3 lbs 
(1-4 kg). 

continued on page 38 



When quality counts 



Do not be fooled by the tow prices, these brand 
new lab quality frequency counters have important 
advantages over instruments costing much more. 
The models 7010 and 8010 are not old counters repack- 
aged but 100% new designs using the latest LSI 
state-of-the-art circuitry. With only 4 fC's, our new 7010 
offers a host of features including 10 Hz to 600 MHz 
operation, 9 digit display, 3 gate times and more. 
This outperforms units using 10-15 IC's at several 
times the size and power consumption. The older 
designs using many more parts increase the possibiity 
of failure and complexity of troubleshooting, look 
closely at our impressive specifications and note you 
can buy these lab quality counters for simitar or fess 
money than hobby quality units with TV xtal 
time bases and plastic cases! 

Both the new 7010 and 8010 have new amplifier 
circuits with amazingly flat frequency response and 
improved dynamic range. Sensitivity is excellent 
and charted below for all frequencies covered by the 
instruments. 

Both counters use a modern, no warm up, 10 MHz 
TCXO (temperature compensated xtal oscillator] 
time bass with external clock capability - no economical 
3.579545 MHz TV xtal. 



Quality metal cases with machine screws and heavy 
guage black anodized aluminum provide RF shield- 
ing .tight weight and are rugged and attractive - not 
economical plastic. 

For improved resolution there are 3 gate times 
on the 7010 and 8 gate times on the 8010 with rapid 
display update. For example, the 10 second gate time on 
either model will update the continuous display every 
10.2 seconds. Some competitive counters offering a 
10 second gate time may require 20 seconds 
between display updates. 

The 7010 and 8010 carry a 100% parts and 
labor guarantee for a full year. No "limited'' guarantee 
here! Fast service when you need it too, 90% 
of all serviced instruments are on the way back to 
the user within two business days. 

We have earned a reputation for state-of-the-art 
designs, quality products, fast service and honest 
advertising. Ait of our products are manufactured and 
shipped from our modem 13,000 square foot facility In 
Ft. Lauderdale, Florida. 

When quality counts.. .count on Optoelectronics. 
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SSEMBLEO • DISPLAY HOLD FUNCTION • LAB; PORTABLE-AC ADAPTER INCLUDED 

100"= PARTS & LABOR YEAR GUARANTEE • 9 RED LED DIGITS .4" HIGH • 1 MEGOHM a 50 OHM INPUTS 

CERTIFIED NBS TRACEABLE CALIBRATION • -1 Hz RESOLUTION • STATE-OF-THE-ART LSI DESIGNS 

EXTERNAL CLOCK INPUT ■ 0.1 PPM 10 MHz TCXO TIME BASE • COMPREHENSIVE USER MANUAL PROVIDED 

• COMPACT SIZES— 7010- I-V Hx4- 'V Wx5-' VD 8010- 3"Hx7- ■.-" Wx6-' "D 



-..„„,=. s RANGE LED 

MODEL p R]CE ]()Hl ID D(C | TS 



7010 145.00 „„ „„ 
-7O10.1 2J5.O0 P 01 "" 1 



aOID ( 325 00 



-SOVO.t I 405 00 



SENSITIVITY 
SO OHM INPUT , HW INPUT 

25-250 MHl I 25O450 MHr 1 450 MHMQHz lOHx - 60 MHr 



5,30 mv 10-30 mV .^Su 1 "" nV 



3 .1 l 10 SEC .IHi 



ABSOLUTION TCXO TIME BASE EXT MI-CAD 

. . I CLOCK BATT 

12MHz SOMHi MAX FREO 20 ■« C 1 FBEO. input ( PACK 



•1H* IHi „!?."* A P ™ 10 MHr OPTION DPTlONi 



' Hns precision 0.1 PPM TCXO tim» lust 
MODEL 7010 

•7010 600 MH* Couruer - 1 PPM TCXO S145.00 
#7010.! 600 MHz Counter - 0.1 PPM TCXO $225.00 

OPTIONS 

•Ni-Cad-701 Ni-CwJ Batter) Pack i 

charging circuitry 

tnslatls inside unil 5 15.00 

#EC-70 External Clock Input, 10 MHz S 25.00 

#CC-70 Carry Case, Padded Slack Vinyl S a. 95 



MODEL 80 10 

*601O 1 GHz Coumw - 1 PPM TCXO S325.00 
»80t0.1 J GHz Counter - 0.1 PPM TCXO $405,00 
»60l0 1-13 1.3 GHz Counter 0! PPM TCXO $495.00 

OPTIONS 

uNi-Cad-BCi Ni-Cad Battery Pack & 

charging circuilry 

Installs inside unit $ 39.00 

•CC-SO Carry Case. Padded Rise* Vinyl J 9.95 



ORDER FACTORY DIRECT • CALL TOLL FREE 



ACCESSORIES 

*TA-'O0 Telescope Anl with 

Right Angle 8NC $ 9.95 
•P-100 Probe, 50 ohm. 1x $13.95 
*P-101 Probe, to-Pass, 

Audio Usage S1S.95 

"P-102 Probe, HI-Z, 

Genera! Purpose 516 95 
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Optoelectronics inc 1-800-327-5912 

5821 N.E. 14th Avenue, Fort Lauderdate, Florida 33334 FROM FLORIDA (305) 771-2051 12 

TERMS: Older* to U S. and Canada, add S% lor shipping, handling and insurance to a maximum ol 110 00. All other orders add 10 

C.O.D. collection lee St. 00. Orders under $15.00 add extra S (.00 handling. Regular checks must clear before order Is shipped. Florida residents add 4 .. sales lax 
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Call For 



New Portable Digital Capacitance Meter 

MODEL 820 

• Measures captCilance 
from 0.1 pF to 1 Farad 

• Resolves to 0.. 1 pF 

• 1 ranges for accuracy 

and resolution 

• 4 digit easy-to-read LED 

display 

• 0.5% accuracy 

■ Special lead insertion 
jacks or banana jacks 

■ Fuse protected 

■ Uses either rechargeable 
or disposable batteries 

• Overrange indication 




IDATA PRECISION 

Model 938 
0.1%, 3 1 /2 -Digit, LCD DIGITAL 
.CAPACITANCE 
METER 




• WIDE RANGING — from 1999 pF ful seals 
D.i pF resolution) i*> 10 1999 jjF U scale. i> 

eight ranges ..virtually every capacitance you'l 
ever need Ed measure. 

• FAST AND EASY TO USE — Direct reacing. 
pushbutton ranges. Just plug In and read 

• EXCEPTIONALLY ACCURATE — provides 
±0.1% basic accuracy. 

• TOUGH AND COMPACT — BuiD 10 take rough 
usage witfiout loss of caltxation accuracy. Frts 
and goes anywhere: takes'very live bench 
space; always hand/ For quick capacitance 
checkout, matching, caibratrcn, and tracing, 

• PORTABLE — Parnszed. Nghvweighl. operates 
LP lo appmnrnalety 200 hours en a single 9V 
akatine battery. 

• EASY READING — tag. cleat, hghoonlrasl 
3W-dqit LCD Display, a lull 0.5* high, readable 
anywhere. 

• *LUE RACKED — Outstanding measurement 
capacity and dependabtfty. Outperforms DC 
time-conslanl meters, and even bridges costing 
2 to 5 times as much. 

• RELIABLE — warranteed tor 2 lull years. 



HICKOK 

LX304 DIGITAL MULTIMETER 



FAST, EASY, 
ONE HAND 
OPERATION 



NEW 



AVAILABLE NOW 
$89 S! 




IFLUKEEI DIGITAL MULTIMETERS 





- Six functions 




dc voltage 
ac voltage 


Model 8022 A: 

The Troubleshooter 


dc current 
ac current 
resistance 


$139 


diode test 



* 3Vi*dign resolution 

* 0.25% basic dc accura 

* LCD display 

* Overload protection 



Model S020A 
The Analyst 



Model 8024A: 
The Investigate 




* Seven functions 
dc voltage 
ac voltage 

dc current 
ac current 
resistance 
diode test 

conductance {if ft) 

* SVi-digit resolution 

* 0.1 % basic dc accuracy 

* LCD display 

* Overload protection 

* Free case 

* Two year parts 
and labor warranty 



> Nine functions 

dc voltage 
ac voltage 
dc current 
ac currenl 
resistance 
diode test 
conductance (l/R) 
logic level and 

continuity detect 
temperature (K-(ype 

Thermocouple) 



Peak hold on voltage 
and current functions 

Selectable audible 
indicator tor 
continuity 
or level detection 
3 '/f -dig 1 1 resolution 
0. l % basic dc accur 
LCD display 
Overload protection 



New Low Distortion Function Generator 
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MODEL 3010 

■ Generates sine, square and triangle 
waveforms 

• Variable amplitude and fixed TTL square' 
wave outputs 

• 0.1 Hi to 1MHz in six ranges 

• Push button range and function selection 

* Typical sine wave distortion under 0.5% 
Irom 0.1Hz to 100kHz 

* Variable DC offset tor engineering 
applications 

* VCO external input for sweep-frequency 
tests 



New Sweep/Function Generator 

MODEL 



S-KPRlCISiON 



3020 




• Four instruments in one 
package — sweep generator, func- 
tion generator, pulse generator. 

tone-burst generator 

• Covers u\02Hi-2MH* 

• 1000. t tuning range 

• Low' distortion tiFgh" accuracy 
outputs 

• Three-step attenuator plus 
vernier control 

■ Internal linear and bog sweeps 

■ Tone-burst output is iront-panel o 
externally programmable 
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*4< PRECISION 



LEADER 




Non-Linear Systems 



Pfe 



DATA PRECISION 



•ORTABLE ms-15 

(SCILLOSCOPES 

ATTERY OPERATED 



Non-Linear Systems 




S-215 



Single Trace 15MHz 

P-etj. price 4349. 

$299' 5 
MS-230 




Dual Trace 15 MHz 
Reg. price $465. 

$399 95 



Dual Trace 3QMHz 

Regular price $593. 

$499 BS 



THESE 1980 B&K OSCILLOSCOPES 

ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 




4ipRECISIQN 



1479 


Dual-Trace 


30 MHz 


1477 


Dual-Trace 


15 MHz 


1432 


Dual-Trace 


15 MHz Portable 


1476 


Dual-Trace 


10 MHz 


1466 


Single-Trace 


10 MHz 


1405 


Single-Trace 


5 MHz 



CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 



SUPER 
SPECIAL 



HICKOK 385X 

500MHz COUNTER 

Reg 499 s1 



NOW 229 95 
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LIMITED QUANTITIES 




Model LBO-S20 

30 MHz Dual Trace 
Scope with Delay Line 

List Price $1100 

$879 85 

High Sensitivity. 
Wide Bandwidth. 
Single Shot Trigger. P-D-A CRT, 

• 5mV sensitivity facilities accurate signal viewing from low level sources. 

• Built-in delay line makes it easy to view the leading edge of a pulse. 

• Single shot trigger (CH-1 , CH-2) captures transient phenomena— no 
guesswork, no "double- takes" 




KEITH LEY 



MODEL 130 
DIGITAL MULTIMETER 



ACCURACY 



NEW 



$99 



DC VULIAUb 


200mV, 2V, 20V, 200V, 1000V 


.5% 


AC VOLTAGE 


200rt»V, 2V, 20V, 200V, T50V 


1% 


DC CURRENT 


2mA, 20mA, 200 mA, 2000mA, 10A 


2% 


AC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


3% 


RESISTANCE 


200Q, 2kQ, 20kS, 200V.Q, 20MQ 


.6% 



Si 
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THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE an#* 

800-223-0474 ADVA 

ELECTRONIC 



54 WEST 45th STREET, NEW YORK. N.Y. 10036 212-687-2224 i 
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EQUIPMENT REPORTS 

continued from page 34 



If you're in the market for a new state-of- 
the-art digital capacitor meter then you should 
take a serious look at the Global Specialties 
Corporation's model 300! Capacitance Meter. 
It may be just the item you have been looking 
for. The mode! 3001, including the mode! 335 
test cable, retails for S275. The mode! 334 pro- 
duction test fixture retails for $21.90. The 
mode! 333 tri-mode comparator retails for 
$295. R-E 

Heathkit/Thomas 
Model TO- i860 
Electronic Organ Kit 

SOME COMPUTERNIKS LIKE TO MAKE ELEC- 

tronic music the hard way, by programming 
the pitch, duration, and timbre (and maybe 
more) for each note, which can take a lot of 
time, even for a little 16-bar tune. 

If you're more interested in making music 
than in programming it, there's an easier way. 
You can build the Heathkit/Thomas TO-1860 
electronic organ. Before you say an organ is too 
hard to play, what with two keyboards, pedals, 
and all those controls, consider this: the TO- 
1860 uses a microprocessor to automate just 
about all the tricky stuff, so that you can con- 
centrate on just making music. 

Microprocessor controlled 

In this kit version of the Thomas Organ 
Company's Troubadour model, a microproces- 
sor controls the inputs from the keyboards, 
pedals, and pushbutton switches. Two ROM 




CIRCLE 102 ON FREE INFORMATION CARD 

IC's store the percussion rhythms and some 
fancy accompaniment patterns. 

The microprocessor performs quite a variety 
of jobs, including sounding only one pedal note 
at a time by programming for low-note prefer- 
ence, generating the lower octaves from the 12 
top-octave frequencies, and controlling the 
rhythm ROM's. It also controls the accompa- 
niment features by putting them on multi- 
plexed lines, and then using a 1-MHz clock to 
help pick out the right signals at the right time, 
so that the keyboard notes, pedal notes, and the 
special features all sound only when they're 
supposed, to. 

Even if you can't read music 

For people who can't read music, the organ 



provides a combination of color-coded keys 
and lettered keys, that are illuminated from 
underneath by fluorescent lamps when you 
push the Coior-Cio switch. 

Several books of music are provided, in 
which the color-coded music is written so that 
if you can already read notes, you play it that 
way, and if you can't, then you look at the 
letter printed inside each note in the melody, 
and play it on the matching key of the top 
keyboard. 

The music staff behind the notes is colored 
to show which of three chords you should play 
on the lower keyboard. Colored plastic chips 
underneath the keys are lit up, showing which 
keys make up which chords. 

Once you learn how to play the keys accord- 
ing to letters and colors, you can try the pedals. 
You need only three to start with, and they're 
also color- coded. 

Microprocessor Does The Work 

To do anything fancier than described so far 
would be difficult for a beginner. But the TO- 
1860 contains a microprocessor that automates 
most of the difficult keyboard fingerings and 
pedal-playing, such as walking bass, strum, 
arpeggios, etc. 

By depressing one of the features buttons 
above the keyboard, the microprocessor does 
the hard work letting you play some very fancy 
music with only two fingers and a toe. Some of 
the features even play the pedal note for you. 

The CHORD MEMORY feature will play, for 
instance, a C-chord when you press the C key 
in the special octave on the lower keyboard. At 
the same time, the corresponding pedal note 
for that chord is played, without your toe 
touching a pedal. 




Shown here: XL100 Horizontal Color TV Module 
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Rhythm features 

Nine pre-programmed drum-rhythm pat- 
terns, ranging from waltz to rock, are con- 
trolled by switches. The fancy fingers 
switch adds a pre-programmed accompani- 
ment that's different for each of the nine 
rhythms. You can use that as an accompani- 
ment to your one-finger melody, instead of the 
chord memory. 

Four accompaniment preset switches pro- 
vide unique voices (piano, guitar, banjo, harp) 
that play in rhythm along with whatever drum 
rhythm has been switched on. 

The automatic STRUM feature will strum 
whatever particular notes you hold down with 
your left hand, within that special lower-manu- 
al octave. 

A switch on the volume-control pedal per- 
mits playing arpeggios, which will sound harp- 
like. 

Inside the organ 

A master oscillator drives an IC called the 
top-octave synthesizer that divides the top fre- 
quency in order to generate the twelve notes of 
the top octave. 

The two LSI rhythm IC's are ROM's that 
contain bit patterns for the nine rhythms, 
walking bass and fancy-fingers coding. 

The microprocessor turns the manual and 
pedal notes, and the various features, on and 
off at the right times. 

The microprocessor IC, designed by Tho- 
mas Organ Co. and custom-made by AMI, is 
proprietary. 

Building the organ 

Construction of the Heathkit/Thomas or- 
gan ts greatly simplified by virtue of the fact 



that the nine major circuit boards have already 
been prewired and tested for you. The organ 
cabinet is fully assembled, the wiring harnesses 
are precut and color-coded, and several switch 
units are preassemblcd . 

So what do you build? You assemble the 
pedals and the switches they activate, the fluo- 
rescent- light circuits, the stereo amplifier, and 
the two keyboards. You install all of them in 
the cabinet, along with the nine preassembled 
boards and switch units, the two speakers, and 
the reverb unit. 

Once you get the organ working, you can 
switch off the loudspeakers and use head- 
phones, if you're a beginner, or are bashful, or 
play late at night. 

Stereo input/output jacks are provided for 
recording your music, or for playing a duet 
with previously-recorded tapes. 

The three music books that come with the 
organ show you 36 combinations of the ten 
solo and five accompaniment voices. Many arc 
quite striking, such as Huge Theater Organ. 
Hollow Liquid Tibia, Calliope, and Honky 
Tank Piano. 

You can play the Heathkit/Thomas organ 
with just the two keyboards, the pedals, and 
the 15 voice stops. But the fun really begins 
when you let the microprocessor and the ROM 
circuits help with making fancier music, by 
adding a rhythm accompaniment and a walk- 
ing bass, or playing single- finger chords, or the 
strum, or the arpeggio or . . . 

You'll need months to discover all the com- 
binations of voices and features that are possi- 
ble with this organ, which is even more of a 
bargain now at the new price: $ 1495; originally 
it was 11750. Write to: Heath Company, Ben- 
ton Harbor, MI 49022. R-E 



Lafayette BCR-101 General 
Coverage Receiver 
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RECENTLY. A LARGE SAMPLING OF MODESTLY 

priced general -coverage communications re- 
ceivers has been marketed. Most of those 
receivers have been in the $300-5700 range. 
Now, Lafayette (111 Jericho Turnpike, Syos- 
set, NY I) 79 1) offers a general-coverage 
receiver for only $249.99. Can it compete? 
Let's take a look. 

The model BCR-J01 tunes from 170-400 
kHz, and 0.53-30 MHz (with some extension 
to about 31 MHz). It does not feature a digi- 
tal-frequency readout as do the more expensive 
units, but it does have an accurately calibrated 
bandspread dial. 

The main frequency display is on a printed 
drum. Calibration points are marked every 500 
kHz, with the bandspread dial filling in every 5 
kHz. H 

The receiver may be powered directly from 
120 VAC, or by an Cisternal !2-volt battery 
supply (specified as 13.8 volts for mobile 



RCA remanufactured 
modules are as good 
as new, or even better. 



You can be sure you're using a product of the high- 
est quality when you install RCA remanufactured 
modules. 

Each dud module returned to RCA is critically 
inspected. Those that don't meet factory standards 
for remanufacturing are scrapped. Accepted units 
are then cleaned and repaired. If any engineering 
improvements have been made in the module 
design, they are incorporated, where feasible, to 
make sure the module meets or exceeds original 
specifications for performance and reliability. 

Included in RCA's rigid remanufacturing process 
are all IF and chroma sweep alignment adjustments, 
and setting of all circuitboard pots. Other tests 
include extreme temperature cycling of all modules, 
and vibration testing of selected types to disclose 
intermittent problems. 

Finally, the modules are sample-tested by RCA 
Quality Control Engineering. If only asingle module 



fails to meet the original manufacturing specifica- 
tions for performance, the entire lot is rejected. 

In many cases, an RCA module can replace one or 
more earlier versions because it is designed to be 
compatible in older applications. This RCA design- 
improvement policy minimizes the number of types 
you need for servicing, reduces the amount of your 
investment, and improves instrument performance. 
The remanufactured module shown here, for exam- 
ple, can be used in place of five different modules. 

RCA's remanufacturing process assures you of the 
most dependable replacement modules you can 
buy. You can be sure they are as good as new — or 
even better. 



nnil Distributor and 



Special Products Division 
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continued from page 39 
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installations). Current drain is less than 500 
milliamps on DC. 

The superheterodyne circuitry is double 
conversion above 3.5 MHz (with IP's of 2.15 
MHz and 455 kHz), and shortwave sensitivity 
is better than 1 microvolt. 

Switchable selectivity may be adjusted for 
6-dB down at either 8 kHz or 3 kHz. The 
audio output is 2 watts into 8 ohms, rated at 
10% harmonic distortion at full output. 

I mage- reject ion specifications look unusual- 
ly good for a low-cost radio: 50-70 dB down on 
all ranges. Our on-the-air tests confirmed the 
low image response. 

The BCR-101 is unusually compact. Mea- 
suring 12 X 7 X 9'A-inches, the receiver 



weighs 13 pounds. 

A dual -50/ 5 00 kHz crystal calibrator is a 
welcome feature. It permits accurate tuning on 
all ranges, with its harmonics detectable well 
through the highest tuning range of the receiv- 
er. We found the absolute calibrator frequen- 
cies to be slightly off, but an internal align- 
ment of the calibrator could easily correct that 
problem. 

The beat- frequency oscillator is continuous- 
ly adjustable between upper and lower side- 
bands to help optimize signal reception. A 
noise-blanker circuit is provided for electri- 
cally-noisy environments. 

A separate RF gain control permits the user 
to reduce gain for reception of signals that 
might cause overloading. A tracking control is 
used to peak the RF sensitivity of the receiver 
on each range. 
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Your Toolbox Test Bench 




Model 21 6 Transistor Tester 
with fast, automatic switching 
for instant good-bad analysis of 
NPN's, PNP's, FET's. diodes and 
SCR's in or out of circuit, 
$1 35.00 



Model 240 Video Generator with 
10 step gray scale staircase for 
VTR, CCTV monitor and TV 
applications. $159.00 



LX304 digital multimeter with 
automatic decimal point, built in 
low battery indicator and 
transistor testing capability. 
$39.95 



LX303 digital multimeter with 
easy-to-read LCD display. 
Only $79,95 



FOR THOSE ON THE GO 
FROM... 



^ 



HICKOK 




THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Cupant Avenue . Cleveland, Dhio 44108 
(2161 541-8080 . TWX: B10-421-B286 
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Front-panel jacks are provided for tape 
recording and playback, and headphones or 
external speaker. The BCR-101 contains a hus- 
ky 5 X 2-inch oval speaker. 

Rear-apron connections are provided for 
external battery power, external antenna, oscil- 
lator output for direct frequency-counter mea- 
surement, and tape input for playback. 

Our tests 

Although there is a strong tendency for 
manufacturers to label low-cost receivers 
"communications" receivers, they are not; 
they are strictly for non-demanding hobby lis- 
tening. If I were in a remote outpost some- 
where, and my survival depended upon com- 
munications, 1 would not want to depend on a 
low-cost general-coverage receiver. That is not 
to say that the BCR-101 is incapable of reason- 
ably good performance. It gives an excellent 
accounting of itself — when it's viewed in prop- 
er perspective. 

The IF-selectivity skirts are quite wide. 
There is hardly any rejection in adjacent fre- 
quency interference when switching to the 
narrow mode. The noise blanker should work 
better. When adjusted as critically as possible, 
the reduction in electrical pulse noise is barely 
perceptible. True noise blankers are exception- 
ally effective against sharp-risetime pulse 
noise. 

The calibrated bandspread dial is remark- 
ably accurate. Although calibration points are 
provided every 5 kHz, tt is possible to interpo- 
late frequencies to within 2 kHz or better 
when the main tuning dial is accurately set. 
Unfortunately, the main tuning-drive mecha- 
nism is quite sloppy, with severe slippage and 
backlash. Critical adjustment is quite a chore. 
The bandspread dial is much better, but is 
functional only above 3.5 MHz. 

The BCR-101 has excellent sensitivity, cer- 
tainly as good as anything else we have heard in 
the low-price range. Large-signal handling 
characteristics leave something to be desired, 
however. The receiver becomes completely un- 
glued in the evening listening hours when the 
bands are really open. Sharper IF filters would 
certainly have helped here. Reducing the RF 
gain control is of some assistance. 

Short-term frequency stability of the BCR- 
101 is quite good. After a short warmup peri- 
od, CW and SSB signals are easily adjusted 
and very readable. Mechanical stability is 
excellent. It takes a substantial rap on the cabi- 
net to wobble the dial setting. 

The tracking control is essentially a trimmer 
for peaking the RF and mixer stages. Unlike a 
preselector, there is no possibility of peaking 
the control on an image frequency by mistake. 
When the control is peaked, it is on the proper 
range. We liked that feature. 

The AGC is quite fast, resulting in severe 
pumping when the RF gain control is reduced 
during strong CW or SSB signal reception. 
Audio quality is excellent — voice tapered for 
communications reception. 

A special comment on the low-frequency 
range. Even with a short antenna connected, 
we were able to receive an unusually large 
number of low-frequency stations. That cer- 
tainly will be appreciated by the low-frequency 
DX'ers. 

The operating manual is very comprehen- 
sive. It includes detailed circuit diagrams, PC 
layouts, parts locations, alignment and calibra- 
tion steps, and user hints. It is an outstanding 
manual to accompany such a modestly-priced 
radio. R-E 



1169504 p — The GIANT 
Handbook ol Computer Pro- 
pels [S1595I 

Th* 

QANT 

Handbook 

of 

Computer 

Project i. 



LASERS 



t*j2^ 




An Extraordinary Offer to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 
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Facts About Club Membership 



The 6 introductory boofcs at your choice carry publisher's retail 
prices of up to 1103.70. They are yours tot only SI. 99 for all 6 
(plus postage/handling) with your Trial Membership. 

• You will recent the Club Hews, describing [he current Selec- 
tions. Alternates, and other hooks, every 4 weeks (13k a year] 

• It you want Ihe Selection, do nothing, it will be sent 10 you 
automatically If you do riot wish to receive Ihe Selection, or if you 
want to oi dei one of the many Alternates offered, you simply give 
instructions do the reply form (and in the envelope) provided 
and return it to us by the date specified. This date allows you a I 
least 10 days in which to return the form If, because of late mail 
delivery, you do not have 10 days lo make a decision and so 
receive an unwanted Selection, you may return it al Club ex- 
pense. 

• To complete your Trial Membership, you need buy only four 
additional monthly Selections or Alternates during the neit 1! 
months You may cancel your Membership any time after you 
purchase these four books. 

• All books— including Ihe Introductory Offer— are fully return- 
able after 10 days if you're not completely satisfied. 

• All books are offered at low Member prices, plus a smal 
postage and handling charge. 

• Continuing Bonus If you continue after this Ttial Membership, 
you will earn a Dividend Certificate for every hoot you purchase 
Three Certificates plus payment o) Ihe nominal sum of S 1.99 will 
entitle you to a valuable Book Dividend of your choice which you 
may choose from a list provided Members. 



May we send yuu your choice- of 6 of these practical 
time-and- money- saving books as part of an un- 
usual offer of a Trial Membership in Electronics Book 
Club? 

Here are quality hardbound volumes, each espe- 
cially designed lo help you increase your know-how. 
earning power, and enjoyment of electronics. What- 
ever your interest in electronics, you'll find Elec- 
tronics Book Club offers practical, quality books that 
you can put lo immediate use and benefit. 

This extraordinary offer is intended lo prove to 
you through your own experience, that these very 
real advantages can be yours... thai it is possible to 
keep up with the literature published in your areas of 
interest, and to save substantially while so doing. As 
part of your Trial Membership, you need purchase as 
few as four books during the coming 12 months. You 
would probably buy at least this many anyway, with- 
out the substantial savings offered through Club 
Membership. 

To start your Membership on these attractive 
terms, simply fill out and mail the coupon today, Vou 
will receive the 6 books of your choice for 10- day 
inspection. VOU NEED SEND NO MONEY. If 
you're not delighted, return the books within 10 days 
and your Trial Membership will be cancelled without 
cost or obligation, 

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214 ■ ■ valid lor new Members only. Foreign and Canada add 15"i 1RE-S80 
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ELECTRONICS BOOK CLUB 

Blue Ridge Summit, Pa, 17214 

Please open my Trial Membership in ELECTRONICS 
BOOK CLUB and send me the 6 books circled below. I 
understand the cost of the hooks I have selected is 
only $1,99 for all 6. plus a small shipping charge. If 
not delighted, I may return the hooks within 1 days 
and owe nothing, and have my Trial Membership 
cancelled. I agree to purchase at least four addi- 
tional books during the next 12 months after which I 
may cancel my membership at any time. 
800 1006 1050 1064 1066 1070 1077 1108 
1111 1113 1136 1148 1160 1163 1167 1169 
1178 1183 1184 1194 1199 1206 1212 1234 
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State. 
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Catch the fastest C- meter under $ 200 
...the autoranging 830 



It's happened again. B&K-PRECISION 
was the first company to offer a lab- 
quality C-meter for under $150, now 
we're first with autoranging for under 
$200. The new Model 830 autoranging 
capacitance meter is fast, accurate and 
built with famous B&K-PRECISION 
dependability. 

The 830 offers features that are tough 
to match at any price, such as 0.1 pF 
resolution, large 3V4 digit LCD display 
and fuse protection against charged 
capacitors. Basic accuracy is 0.2%, 
much greater than the tolerance 
of most capacitors. 

Ease of operation is another strong 
suit for the 830. On the production line, 
even untrained workers can be quickly 
instructed on proper operation, making 
the 830 ideal for component sorting 
and selection. If capacitors to be mea- 
sured are limited to a narrow value 
range, the "range hold" capability of the 
830 can freeze it onto one range — an 



added time saver. This feature, along 
with the fast reading time of the instru- 
ment, makes the 830 especially valuable 
for incoming inspection applications. 
On the engineering bench, the 830 is an 
excellent means of pre- testing critical 
capacitors. 

For applications suited to manual 
ranging, B&K-PRECISION offers the 
820 at an even lower cost. In fact, for 
the cost of some autoranging units, you 




could almost purchase both the 820 and 
830! The 820 also provides 0.1 pF 
resolution. With full 4-digit LED 
display, readings extend to 1 Farad. 

With either B&K-PRECISION 
C-meter, you can measure unmarked 
capacitors . . . verify capacitor tolerance 
. . . measure cable capacitance . . . select 
and match capacitors for critical circuit 
applications . . . sample components for 
quality assurance . . . measure complex 
series-parallel capacitor networks . . . 
accurately set trimmer capacitors . . . 
check capacitance in switches and other 
components. Both instruments have 
front-panel lead insertion jacks for 
fast in-out testing. 

Optional accessories for the 830 and 
820 include a rechargeable battery pack, 
AC charger and carrying case. For more 
information, see your local distributor 
and see why B&K-PRECISION is 
now the leading supplier of digital 
capacitance meters. 



^PRECISION 



DYNASCAN 

CORPORATION 



6460 W, Cortland Street * Chicago, IL 60635 ■ 312/889-9087 

Inlemalional Sales. S460 W. Cortland Street. Chicago. IL S0635 USA: TELEX; 25-3475 

Canadian Sales. Atlas Electronics. Ontario 



Model 820 $140 
Model 830 S199 
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HISTORICAL 
LOOK AT 




KATHY GOFORTH 

IN l<CT. WHEN THE I I KM ISSI I. OF Radltt- 

K lectro nics — then Rculii>- Cra/l— too k 
up the discussion of an infant technology 
called television, the consensus at the 
neighborhood tavern (where television 
would eventually find its first mass 
audience) was that communication had 
reached its zentih with radio. To the 
general public of 50 years ago. the idea 
of sending moving images through space 
seemed the impossible dream of over- 
optimistic engineers. Today Americans 
illone own as estimated 146 million tele- 
yision sets -more than the number of 
telephones, refrigerators, automobiles, 
or bathtubs. TV has moved from the 
impossible to the indispensable. A 
\ tewing audience, including some who 
once considered video communications 
as remote a notion as a spaceship to the 
moon, already looks back a full decade 
to the time when it watched, from the 
comfort of the living room sofa, that 
first human step on the moon. 

But astonishing as television's future 
is certain to be, its phenomenal success 
story already lies in the past- in the 
drama of its early development, the 
quantum leap from mechanical to elec- 
tronic, and the metamorphosis from 
black-and-white to color. The subplots 
to the tale include global neglect through 
two world wars, a perpetual and frus- 
trating lag between theory and work- 
able hardware, a series of lively disputes 
over uniform standards, and an out- 
and-out battle between two early color 
systems. 



TELEVISION 

Television technology is progressing at a rapid rate- but 
the major advances were really made years ago. 



The beginning 

The story begins at that unidentified 
moment in the distant past when man 
first hatched the dream of extending 
human vision beyond the limitations of 
location. But television's practical his- 
tory begins only about 100 years ago, 
with the discovery of the early principles 
heeded to make it possible. By 1929, 
milestones already included the 1873 
discovery of the photoconductivity of 
selenium and the idea of scanning a 




1947 TELEVISION BREAKTHROUGH. Motorola 
introduced first black-and-white TV receiver to 
sell (or under S200. 

picture's elements in rapid succession, 
line by line and frame by frame, with 
reliance on the persistence of human 
vision -proposed about 1880. That im- 
portant theory established the pos- 
sibility for single-wire transmission and 
led in 1884 to the patent by German 
scientist Paul Nipkow of a complete 
television system characterized by the 
spirally-perforated rotating disc. The 



Nipkow disc, as it came to be called, 
would be used in one form or another in 
all workable television systems until 
the advent of electronic scanning. 

As early as 1897 German inventor 
Karl Braun had devised the cathode- 
ray tube, and in 1907 Russian scientist 
Boris Rosing reproduced crude geo- 
metrical patterns using a cathode-ray 
television system with a form of mirror- 
drum scanning at the camera end. A 
year later, Scottish electrical engineer 
A. A. Campbell-Swinton outlined a 
method for television using a cathode- 
ray lube at both receiver and camera 
ends — in all essentials the basis for 
modern TV, but an idea too advanced 
to be put into practice in 1908. (In 1904 
English physicist J. A. Fleming had 
contributed the two-electrode valve; in 
1906 American inventor Lee de Forest 
had provided the grid for amplification.) 

Early television research came to an 
abrupt halt with the outbreak of World 
War I, and although full-time experi- 
mentation wasn't resumed until the re- 
turn of peace, by 1923 scientists in both 
the U.S. and England were at work on 
television systems using the Nipkow 
principle and the neon gas-discharge 
lamp, invented by D.M. Moore in the 
U.S. in 1917. In 1925 Charles F. Jenkins 
used such a system to broadcast sil- 
houettes from his Washington, D.C. 
workshop, and in 1926 John Logic Baird 
in England transmitted moving pictures 
in halftones— scanned in only 30 lines, 
repeated about 10 limes a second— to 
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FIRST PUBLIC DEMONSTRATION of inter-city television broadcasting took place in 1927. Herbert 
Hoover, then Secretary of Commerce, was speaking In Washington and seen on television screens at 
Bell Telephone Laboratories in New York. 



give what might be called the first 
demonstration of "true" television. 
Baird's system formed the basis of the 
experimental broadcasting that began 
in England in 1929. 

The post-war years also brought the 
landmark invention of the iconoscope 
by Vladimir K. Zworykin. a Russian 
scientist and recent immigrant to the 
U.S. The 1923 breakthrough put Camp- 
bell-Swinton's advanced theory into 
practice, giving the camera its ""eye" 
and providing the final missing element 
needed for modern television. The 
crude but workable, partly-electronic 
TV system Zworykin developed that 
same year became the basis for the sys- 
tem used in 1939 for the first public 
demonstration of television, by RCA, 
at the New York World's Fair. 

The 20"s continued as a decade of 
enthusiastic research, and a variety of 
experimental television systems were 
demonstrated. The new technology left 
much to be desired, however, and even 
when experimental broadcasting began 
television made little headway toward 
public acceptance. Its audience re- 
mained limited to small numbers of 
engineers and a slowly expanding coterie 
of home kit-builders. The latter had a 
chance to become acquainted with 
terms such as "automatic synchroniza- 
tion" and "interlaced scanning" before 
the electron beam swept the whirling 
disc into discard, bringing the early 
period of television's development to a 
close. By the early 30"s scientists had 
come to pin their hopes for improved 
pictures on the all-electronic systems 
and had turned their attention in that di- 
rection. TV's future mass audience still 
clustered contentedly about its radios, 
unimpressed by fuzzy pictures on tiny, 
inordinately expensive screens. And 
the more resolute of the home experi- 
menters withdraw to their basements 



and garages to experiment with the new 
. tubes. 

Standards 

it has also become apparent by this 
time that if television were to grow, 
broadcasters and set manufacturers 
would have to accept uniform standards. 
Engineers argued hotly over what those 
standards should be, and just what 
form a national television system should 
take, and in 1933 hearings by the FCC 
began in the U.S. in an effort to establish 
the necessary guidelines. Meanwhile, 
scientists and engineers continued to 
chalk up contributions to the growing 
science: Philo T. Fams worth's elec- 
tronic scanning system improved pic- 
tures: electrical engineer Allen B. 
DuMont streamlined the workings of 
the cathode- ray tube; continuing re- 
search on the electronic systems, 
carried out in the U.S. mainly in RCA 
labs, soon increased the number of 
scanning lines to 343. German scientists, 
too, were active, especially in the de- 
velopment of high-vacuum cathode- 
ray tubes, and by 1935 a regular broad- 
casting service had begun in Germany. 
A team of researchers under Isaac 
Shoenberg at Electric Musical Indus- 
tries (EMI) in Great Britain also pro- 
duced a complete and practical system 
based on the Emitron camera tube, and 
the world's first public high-definition 
service was launched in London in 
1936-in time to broadcast the corona- 
tion of George VI over a broad area. Its 
405-line standard remained the basis of 
the British system for nearly three 
decades— until 1964, when it was super- 
ceded by the 625-line standard. 

French engineers had begun work on 
a 1,000-line system, which eventually 
resulted in France's 819-line standard. 
Japan pressed TV research in hopes of 
telecasting the Olympic games from 



Tokyo in 1940, and in April, 1939, 
regular television service began in the 
U.S. with NBC's broadcast, emanating 
from a transmitter atop the Empire 
State Building, of the opening cere- 
monies of the World's Fair, President 
Franklin Roosevelt, on hand for the 
occasion, became the first President to 
be televised. Technological capability 
had narrowed the gap between theory 
and practice, enthusiasm was fired, and 
the rapid development of commercial 
television seemed assured. Four months 
later. Hitler's troops assaulted Poland, 
and declarations of war by England and 
France marked the beginning of World 
War II and the second hiatus for televi- 
sion research. 

In the U.S., as in other countries, the 
need for military preparedness led to in- 
creasingly heavy demands on industrial 
research, engineering, and production 
facilities. By the time the Japanese 
attacked Pearl Harbor (December 1941) 
virtually all U.S. electronics facilities 
were devoted to military projects -radar, 
radio, special tubes, acoustical devices, 
and navigational systems. What televi- 
sion broadcasting remained began to 
serve the needs of civil defense, air-raid 
warden training. Red Cross instruc- 
tions, and war bond sales. 

Network television 

But television's crucial momentum 
had been gained before the war, and 
peacetime returned the medium was 
poised for unprecedented expansion. 
Both NBC and CBS had developed sur- 
prisingly extensive schedules of pro- 
grams for the several thousand sets in 
use before the U.S. joined the fighting 
in 1941. The first official network broad- 
cast in the U.S had come in February 
1940, when a program from NBC in 
New York City was picked up and re- 
broadcast by General Electric 's station 
in Schenectady, N.Y. At about the 
same time. Zenith Corp, had begun 
regular program service in Chicago. 
Parts of the 1940 Republican National 
Convention in Philadelphia had been 
televised after transmission to New 
York via coaxial cable, and films of the 
Democratic Convention in Chicago had 
been broadcast in New York. 

Commercial television had begun 
officially in 1941, when both NBC and 
CBS were granted licenses on July i. 
Standards for a commercial system had 
been worked out before the war by the 
National Television System Committee, 
and wartime engineering paid off in a 
harvest of technological advances: the 
image orthicon; more powerful trans- 
mitting equipment: improved picture- 
display techniques based on radar de- 
velopments; more effective network re- 
lay techniques, and major advances in 
high-frequency techniques. Television 
celebrated the war's end and its own 



return to the commercial arena by 
broadcasting coverage of V-E Day and 
the Japanese surrender. An American 
public weary of wartime austerity, and 
a business world thrilled by a potential 
new advertising tool, both looked for- 
ward to television's widespread use. 

In 1946 NBC in New York linked up 
with Washington, D.C. by coaxial 
cable, creating the first real network, 
and RCA placed the first post-war TV 
sets on the market -the famed 630TS. 
television's equivalent to the Model T 
Ford, and the nation's first quantity- 
produced and marketed receiver, selling 
for S375. By midsummer, 1947, 12 
broadcasting station were in operation 
and a larger number under construction. 
The same year brought the premier of 
Kraft Television Theater— the first 
regularly scheduled network drama 
series and the first show blessed with 
sufficient financial backing to ensure 
consistently high quality productions. 
The big show of 1947, however, was 
the First televised World Series, viewed 
by an estimated 3.9 million people, the 
majority of them in local bars, where 
commercial television got its test run by 
many consumers. 

By the following year, the vote was 
in. Americans had taken to the idea of 
going to the theater and the ball park 
via the easy chair, and television anten- 
nas sprang up like mushrooms on the 
roofs of homes across the nation. The 
number of receivers snapped up by an 
eager public jumped from 136,000 in 
1947 to 800.000 in 1948. Television was 
accepted by the service technician, and 
test equipment appeared. The number 
of stations tossing images from batwing 
lo dipole grew with an expanding web 
of networks: East Coast television cities 
were linked to Chicago, St. Louis, Pitts- 
burgh, Buffalo, Cleveland, and Toledo, 
with microwave relays adding Detroit 
and Milwaukee to the circuit. 

Innovations tumbled out of the labs 
and into the stores: "convenience" 
accessories such as the viewer-con- 
trolled zoom lens and the one-way mir- 
ror that made a tumed-off television a 
decorator piece; the first portables- 37 
pounds light: more rugged antennas, 
designed to better withstand the rigors 
of rain, snow, and wind: directors and 
reflectors for more selective reception 
and to battle the increasing problem of 
interference from different stations. 
Television's expansion had .surpassed 
even the most optimistic forecasts, out- 
stripping even the phenomenal growth 
of the auto, moving picture, and radio 
industries. 

Color television 

As a result, the problem of one sta- 
tion's signal interfering with another's 
soon grew to such proportions that, in 
September of 1948. the FCC declared a 




LEE deFOREST holding his invention, the 
Audion-the first vacuum tube with a grid for 
amplification. 




JENKINS PROJECTION RADtOVlSOR, developed 
In 1931, used deForest's new neon-crater tube 
and a 1-inch scanning disc with sixty V~inch 
lenses to throw a flying-spot image on the rear 
of the ground-glass viewing screen. 




FIRST ZENITH TELEVISION was manufactured 
in 1939. 



freeze on the licensing of any new TV 
stations. There had to be time to study 
frequency allocations and to consider 
the problems posed by another major 
innovation that sat perched on the hori- 
zon: cofor. Like monochrome TV, 
color television has its roots in a num- 
ber of early experiments and in the 
Nipkow disc-used in threes, in this 
case, one disc for each of the primary 
colors. 

The first practical demonstrations of 
color came in 1 928 when Baird used a 
system of two gas-discharge tubes as 
light source at the receiver, one of 
mercury vapor and helium for the green 
and blue colors and a neon tube for red, 
along with a set of discs, an early variety 
of the "color wheel." In I930, Ray D. 
Kell of General Electric patented a 
color-television system employing a 
double, spiral scanning disc and only 
two colors; and in 193 1 German engineer 
Anronheim devised a color system 
using a 12-color filter disc in conjunc- 
tion with a scanning disc. Experimental 
work on color continued in both Great 
Britain and the U.S. in the late 30's, 
and similar sequential systems using 
rotating color filters in the cameras and 
receivers were demonstrated in both 
countries. 

The drawbacks of the mechanical ap- 
proach to color TV were that it required 
an increased rate of scanning to avoid 
color flicker and it was noncompatible 
with existing black-and-white televi- 
sion. An alt-electronic method proposed 
by others was compatible with black 
and white, but it was a much more dif- 
ficult system than the mechanical one. 
In 1938, Georg Valensi of France 
pioneered the path to compatible color 
television when he patented a method 
enabling output from a single transmitter 
to be received by television sets with 
equipment for color and by ordinary 
black-and-white sets as well. His pro- 
posals were never precisely adopted in 
practice. 

In the U.S. battle lines were drawn 
between variations of the two systems: 
CBS developed a mechanical system of 
whirling color wheels, synchronized at 
the receiver and camera ends. A trans- 
parent disc divided into three segments 
for the primary colors revolved before 
the camera, scanning the color elements 
of a picture and sending them to the re- 
ceiver disc. The successive primaries 
flashed to the eye at the rate of 144 per 
second, and persistence of vision blended 
them into one. With the system's excel- 
lent picture came a counterbalance of 
problems, including interlacing, flicker, 
and fringing. Even so, and even though 
it was incompatible with black-and- 
white sets, the mechanical system of- 
fered the most promise in terms of early 
commercial advantage. The alternate, 
all-electronic system developed by 
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RCA's FAMED MODEL 630TS was television's equivalent to the mode!-T Ford automobile. The 630TS 
was the first post-war TV receiver and was also the first mass-produced and marketed TV receiver, 
selling for S375. 



RCA used three Senses and three elec- 
tronic systems— in effect three camera* 
in one- to pick up the primary colors. 
A sampler in the receiver, synchronized 
with one in the transmitter, took short 
samples of the composite signal at the 
instants of red, green, and blue peaks, 
using three kinescopes whose phosphors 
glowed in the three primary colors. 

But existing projection-tube displays, 
and a very complex direct-view display 
using three orthogonal picture tubes 
whose pictures were combined by 
dichroic mirrors, lacked the convincing ' 
evidence of practicality, in 1949, the 
FCC gave its approval to the mechanical 
color system, and RCA moved with full 
speed to develop the final basic element 
in the compatible system— a single 
tube capable of producing full color. 

In 1950, the company startled the in- 
dustry with a demonstration of the 
shadow-mask tricolor kinescope — the 
reward of the most intensive single re- 
search effort in electronic to that time. 
The color tube was essentially the same 
as the one now used throughout the 
world. 

After winning FCC approval. CBS 
had begun limited color broadcasting, 
but the mechanical color system was to 
be short-lived. Hit by a serious shortage 
of parts during the Korean conflict, the 
color wheel quietly whirred its way out 
of existence, to the relief of manufac- 
turers and engineers alike (though a 
variety of the system was later used by 
Apollo astronauts to transmit their re- 
markable pictures of the moon and 
earth). In 1953 came the FCC aproval 
of the refined RCA compatible color 
system; and the industry sat back to let 
RCA and its subsidiary NBC develop 



and promote color TV. [Ironically, CBS 
held the patent on the shadow mask 
and RCA had to pay royalties for 17 
years. — Editor]. RCA produced the first 
compatible sets in March 1954. and 
NBC began to try out its major pro- 
grams in color. 

TV growth 

Television had continued to weave 
its way inextricably into the fabric of 
American society. Audiences were 
electrified in 1951 by the televised 
Senate committee hearings on organized 
crime. In 1952 they watched TV's first 
opera broadcast, the televised explo- 
sion of the first atomic bomb, and 
coverage of the presidential election 
campaign. September 1951 had brought 
completion of the link to the West 
Coast-a 3,000-mile network of 107 re- 
lay towers -and transcontinental televi- 
sion was now a fact. NBC's coverage 
of the 1952 conventions in Chicago in- 
troduced the portable RF-connected 
camera and the first "crash truck," a 
TV newsroom on wheels equipped with 
self-powered electronic and film cam- 
eras and its own darkroom. Cable tele- 
vision got its start in 1950 with the 
erecting of the first community antenna, 
in Lansford. PA. 

With the imminent lifting of the FCC 
freeze on TV station construction, a 
handful of UHF stations demonstrated 
the technical possibilities -and limita- 
tions-of the UHF spectrum and the 
newly designed equipment to work in 
it. When the freeze ended in April 1952, 
with a document that supplemented the 
existing channels in the VHF band with 
70 new channels in the UHF band, it 
began processing a backlog of 700 appli- 



cations for new stations, granting 175 
new licenses thai year. Soon 377 sta- 
tions were on the air, and by the middle 
of 1954 almost 90 percent of the country 
had television coverage. 

The 50's also brought continued im- 
provements: the Vidicon camera; in 
1953, development of a curved shadow- 
mask with phosphors deposited directly 
inside the face of the tube; in 1954 in- 
corporation of internal pole pieces in 
the three electron guns of the color tube 
to permit each beam's independent ad- 
justment and an increase in deflection 
angle; also in 1954 the development of 
photographic deposition of the three 
color phosphors. In 1958. we had the 
replacing of the metal envelope of the 
color tube by a glass one. made pos- 
sible by the advent of a new frit-glass 
seal by Corning Glass; and in 1956 the 
use of videotape and the first quadruplex 
(4-head) video-tape recorder. 

The I960's brought the incorporation 
of solid-state components in color TV, 
new phosphors to provide brighter 
colors, more color programming, and 
an increase in popularity for color TV. 
NBC was broadcasting as much as 40 
hours a week of color programs in 1963 
(though CBS had still done little color 
programming and ABC virtually none), 
'and color was becoming an important 
element in program costs and set sales. 
Experimental pay TV began on a UHF 
channel in Hartford, CT. At the 1964 
political conventions in Atlantic City 
and San Francisco, new RF-connected 
portable cameras and control units 
used were much lighter than previous 
systems- the complete package weigh- 
ing less than 50 pounds-and for the 
first time the camera's microwave 
equipment operated in the 13-GHz 
band, eliminating most of the noise and 
interference that had plagued previous 
microwave-link cameras. 

In 1965 color television reached the 
elite billion-dollar category as an indus- 
try. Hand-held minicams appears at the 
1969 political conventions; and the 
Trinitron gun was developed, reducing 
aberrations with its three in-line electron 
beams from once source and single 
large-diameter lens. In 1969 came the 
shadow-mask tube with a black-matrix 
faceplate, reducing back-scattered light 
by 50 percent. 

Today countries in every corner of 
the globe have established privately, 
publicly, or government-owned televi- 
sion service, and acceptance of the TV 
screen as man's eye on the world around 
him is complete; the medium is destined 
to grow in countless and unexpected 
ways to accommodate the needs and 
satisfy the voracious curiosity of its in- 
venters and viewers. Television has 
come of age, and as a maturing tech- 
nology it will no doubt continue to 
astound and delight us. R-E 
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L. STEVEN CHEAIRS 

A FEW YEARS AGO DURING A PERIOD OF 

excessive automobile charging-system 
breakdowns, I was forced to design a 
voltage regulator as a solution to the 
problem of too-frequent failures of the 
factory-supplied unit. My car, as are 
many of yours, was equipped with a solid- 
state module. The unit failed right after 
the car's warranty period expired. A re- 
placement was purchased, for about 
$40.00, and installed. After a few 



This voltage regulator for your car 

could be more reliable than the 

original equipment. Build it and 

keep your battery well-fed. 



months it also failed; again it was re- 
placed. Again it failed after a relatively 
short time period. 

Now, to even a thickhead like myself, 
it became obvious that a new approach 
to this problem was in order. I planned 
to keep the car for several years so I 
designed a voltage regulator that I felt 
would eliminate the problem in the car's 
electrical system. The system 1 designed 
and built is still operating without any 



problems. Questar later offered the unit 
as a kit, over one thousand units were 
sold, and only an occasional installation 
problem occurred. 

Let me elaborate for a second. When 
the manufacturer is building an alterna- 
tor and comes to the point of terminating 
the alternator leads for the field (rotor) 
and armature (stator), he is faced with 
three alternatives. First, ground one 
lead to the case and connect the other 



FIELD ALTEMATOR) 




12V BATTERY 



FIG. 1— THE ALTEFINATOR IN AUTOMOTIVE ELECTRICAL SYSTEMS may be one of three types. The 
grounded -field system (a) is the most common and Is the type this electronic voltage regulator is 
designed tor. However, the regulator circuit and PC board wiring can be modified to worts with the 
the pulled-up field (b) or the floating-field alternator at c. The floating-field alternator is wired as a 
g rounded-field type at c. It may also be wired as a puiled-up field type. 
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FIG. 2— CIRCUIT DIAGRAM and pin-out for the Motorola MC3352 voltage regulator ID. 
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FIG. 3 — SCHEMATIC DIAGRAM of the electronic voltage regulator as used with grouncied-fteid and 
floating-field alternator systems. 
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to a terminal block, thus a grounded 
field system (Fig. I -a). Second, (Fig. 1-b) 
connect one lead to the positive alter- 
nator output terminal and the other to a 
terminal block, a pulled-up field sys- 
tem. Third, he may simply bring both 
leads out (Fig, 1-c), hence floating field. 
The floating-field configuration adds 
one terminal and for a manufacturer 
that could mean significant cost. The 
pulled-up field requires the routing of 
one wire to the alternator output ter- 



minal; a minor amount of extra wire is 
needed. The grounded -fie Id unit is the 
easiest since the lead is simply attached 
to the case at any appropriate nearby 
point. Most charging systems use the 
grott tided- fie Id system. 

I also chose a temperature coefficient 
that was optimized for my system, not 
necessarily the average. As the tempera- 
ture varies in the engine compartment 
the temperature of the regulator will 
change. Thus, the bias levels shift. For 



this design, a current flow of 0.5 mA to 
1 .0 mA is required on the battery-sense 
input leg. The input resistors set a volt- 
age level and the current level. The 
integrated circuit I used has three bat- 
tery-sense inputs; the choice of the 
proper input along with external resis- 
tors set the temperature coefficient. All 
inputs are provided on this new design. 

My auto is driven in the desert for 
most of the year so in my earlier design 
I chose a battery-voltage level best 
suited to this environment. Now for the 
fellow who lives in a cold area, a high- 
voltage would help his starting. Also, 
for the person who lives in an area that 
sees a fairly large-temperature fluctua- 
tion, the ability to change the battery 
voltage easily could be desirable. 

This project is not just a modification 
of a three-year-old design: it is a new 
design which is superior to its predeces- 
sor. The new features are as described 
as above: 1) grounded-field operation, 
2) selectable -temperature coefficient, 
and 3) adjustable voltage -regulation 
level. The previous features are also 
still retained: I) high reliability from a 
compact solid-state design, 2) over- 
voltage protection, 3) automatic shut- 
down if the battery-sense line should be 
broken, and 4) a superior replacement 
for electromechanical and modular 
voltage regulators. 

About the Circuit 

This circuit is actually quite simple 
and is a good one for beginners or those 
who do not wish to spend the time with 
more complex projects. It is designed 
around Motorola's MC3325 voltage- 
regulator, IC shown in Fig. 2. How- 
ever, the more advanced hobbyist will 
also find the completed circuit very 
useful. I also use the unit in a home 
emergency-lighting system and as a bat- 
tery back-up for my home computer. 
The main application is still your auto- 
mobile's charging system. The circuit, 
as shown in Fig. 3 contains one IC, three 
transistors, two capacitors, a trimmer 
resistor, and a handful! of resistors. 

The IC, a Motorola MC3325 automo- 
tive voltage regulator (Fig. 2), has three 
battery-sense inputs (pins 5, 6, and 7) 
that select a tap in the diode/Zener 
string. The temperature-coefficient of 
the battery -voltage sense terminal is 
determined by the number of diodes 
used in the diode string. An approximate 
temperature coefficient for a diode at 
1.0 mA is -2.0 mV/°C. The tempera- 
ture coefficient of Zener diode Zl is 
about +3.0 mVfC. If you count from 
ground and sum these values a total 
temperature coefficient can be obtained; 
we have -2,0 mV for Q4 and Q5, +3.0 
mV for Zl, -8 mV for D5 through D8. 
and an additional —2.0 mV each for 
diodes D9 and D10 when used. Thus 
the temperature coefficient will be be- 
tween -9.0 mV/°C and -13 mV/°C. 




FIG, 4 — FOIL PATTERN for the regulator printed circuit The finished board measures 3-1/8 by 
2-1/16 Inches, 
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PIG. 5— PARTS PLACEMENT GUIDE for the voltage regulator. Note that the Jumper between R7 and 
R9 is used only when the circuit Is used with a grounded-field alternator. A Jumper must be Installed 
between point "A" and point "B", "C", or "D", depending on the desired temperature coefficient. 
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FIG. 6— THE CASE AND HEATSINK can be fabricated from easily worked tinplateor other sheetmetal. 
The heats Ink transfers the heat generated by the power transistor to the surface of the metal case. 



The complete schematic of the voltage 
regulator is shown in Fig. 3. Resistor 
R I , connected between pin 8 and ground, 
sets the current through the diode string 
between 0.5 mA and 1.0 mA. The value 
of Rl is directly proportional to the 
temperature coefficient. As the value of 
Rl decreases the effective temperature 



coefficient will decrease. The total 
value of the trimmer R8 and resistor R5 
will determine the regulation level. Re- 
sistor R5 establishes the minimum volt- 
age, while the maximum value of trim- 
mer R8 plus the value of resistor R5 
determines the maximum regulation 
voltage. The regulation voltage can be 



PARTS LIST 









Resistors ' ■■. watt, 5% unless 
otherwise noted 

R1— 13,000 ohms 

R2— 1000 ohms 

R3— 1600 ohms 

R4— 2200 ohms 

R5— 470 ohms 

R6— 1500 ohms 

R7— 3000 ohms 

R8— 5000 ohms, 10-turn trimmer 
potentiometer 

R9, R10*— 3900 ohms 

C1, C2 — ,01pF ceramic disc 

D1— 1N4003 

Qt. Q2— 2N3904 or equal NPN transistor 

Q3*— 2N6287 (Motorola or RCA) PNP 
power Darlington switching transistor 

Q4— 2N6059 or MJ1000 (Motorola) NPN 
power Darlington switching transistor 
(used only in Fig. 9 circuit) 

IC1— MC3325 (Motorola) automotive 
voltage regulator 

*R9, R10 and Q3 are not used in pu!led-up 
field circuit 

The following parts are available from 
Ques tar Engineering Co., 5412 Burnt- 
wood Way, Las Vegas, NE 89108: Kit of 
all parts $24.50, PC board $6.75, 2N6287 
PNP Darlington $5.95 and MC3325 
$2.25. Please add $1.75 for shipping and 
handling on all orders in the USA. Add 
$3.00 to all foreign orders. All COD 
orders incur COD charges. 



calculated from the following equation: 
V reg= /' 1 ^R5+R8' 



=0 



R5+R8 



R! 



!)(8.4)- 



number of diodes in the string, is be- 
tween 4 and 6 (4 ^ n ** 6). Resistor R4 
limits the current in case of an open 
battery-sense input lead. Resistor R3 is 
a current-limiting resistor connected 
between the alternator output and pin 3 
of the IC. It is used along with resistor 
R6 to set the maximum overvoltage. 
The voltage at pin 3 will be about 7.5 
volts, as set by an internal Zener diode. 
During maximum overvoltage, the cur- 
rent supplied to pin 3 must be between 
2,0 mA and 6.0 mA; the value of R3 
was chosen to insure the required cur- 
rent level. 

Resistor R6, in conjunction with R3, 
sets the maximum overvoltage level. 
Not only does R3 set the current level 
for pin 3 but resistors R3 and R6 form a 
voltage divider used to detect an over- 
voltage condition. Resistor R2 deter- 
mines the output-drive current of the 
output stage of the IC. The value chosen 
must provide enough current to drive 
the Darlington-pair (Ql — Q2) when the 
alternator output is at its maximum 
level. The Darlington-pair is formed 
from two NPN transistors; its function 
is twofold. First, it provides the re- 
quired drive current to the final Darling- 
ton-type switch (Q3) and second it acts 
as a phase inverter. Feedback compen- 
sation is introduced via resistor R7 and 
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capacitor C2. Capacitor CI provides 
feedback from the output stage pin 2 
back to the input pin 9; the total feed- 
back ts the difference of the two feed- 
backs' voltages. Notice that the two 
feedbacks are out of phase — that is, 
one has been inverted — thus one sub- 
tracts from the other. 

The difference is applied to the base 
of the diode string (pin 9) and to the in- 
put of the final amplifier. This corrects 
for any difference between the two sig- 
nals. Resistor R9 is the load for the 
phase inverter. The saturation current 
of Ql and Q2 is 6.3 mA; 3.3 mA flows 
through R9. Thus 3 mA must flow from 
the base of the switch Q3 through RIO 
and into the collectors of Ql and Q2. Of 
course RIO is used to set this current 
level. The final Darlington-configured 
transistor switch, Q3, is used to supply 
current to the alternator's field. Diode 
Dl is a flyback diode used as an energy 
return in order to prevent damage to Q3 
when the inductive field load is switched 
on and off. In case you have not 
guessed, this is a switching regulator. 
(For more information on this type of 
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COMPLETED REGULATOR PC Board. Letters 
A, B, F and G show connecting points for 
alternator, field, battery and ground. 
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FIG. 7— A CROSS-SECTION drawing showing 
the shape of the case and how the PC board Is 
suspended on four spacers. 
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FIG. 8— TYPICAL AUTOMOTIVE BATTERY- 
CHARGING SYSTEM using a grounded -field al- 
ternator. Most of the wiring already exists in 
car's wiring. Check the connector to the old 
regulator; the four required interconnections 
probably are provided. 
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FIG. 9 — VOLTAGE REGULATOR CIRCUIT for a pulled-up field alternator. The inverter formed by Ql 
and Q2 has been eliminated along with R9 and R10, The driver power transistor has been replaced by 
a NPN type. 
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ponents out on your work surface and 
compare them, item by item, to the 
parts list. If any component is missing 
or of a radically different value than 
specified, do not proceed until that 
situation has been corrected. 

Using the parts-placement guide in 
Fig. 5, install the resistors, capacitors, 
and the trimmer. Inspect those compo- 
nents for proper location and solder 
them into place using a 40-watt iron 
with rosin-core solder only. 

Now install a jumper for the tempera- 
ture coefficient you have chosen. The 
choice is based on your auto environ- 
ment at the point where you install the 
regulator. In most cases, that will be 
determined by trial and error — my auto 
installation worked best with the mid- 
position jumper (between R5 and pin 6). 

Next install the diode, transistors, 
and the IC. Orientation is important for 
those components! Because of the 
environment an integrated circuit socket 
is not recommended. Set the pot to mid- 
position — about 14 volts. Temporarily 
wire the circuit to your car. First, verify 
it is operating normally: second, con- 
vince yourself that you have chosen the 
correct temperature coefficient. If you 
haven't, you can change the jumper 
position appropriately. Vary the pot 
setting and observe that the regulation 
level will change. Remember, if you de- 
crease the voltage setting it will take 
awhile for your battery to discharge to 
the new level. After you have completed 
that step remove the circuit and install a 
set of peiTnanent wires about six or eight 
inches long. 

continued on page 85 
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PARTS PLACEMENT GUIDE 

FIG. tO— COMPONENT LAYOUT used with a 
pulled-up field alternator. Note the three jumpers 
and the installation of D1. 

circuit see my article "All About Switch- 
ing Power Supplies" in the June and 
July 1979 issues of Radio- Electronics.) 

Construction 

Since the automotive environment is 
quite harsh— high temperature dif- 
ferentials, high mechanical vibrations, 
and corrosive chemicals — the packaging 
and construction are less flexible than 
with most other projects. It is recom- 
mended that a printed-circuit board be 
used. Figure 4 provides the foil pattern 
for a typical PC-board layout. You may 
use the pattern or lay out your own 
board. If you wish to obtain a pre-etched 
and drilled PC board, Questar Engi- 
neering Company is selling it. They will 
also supply individual major compo- 
nents, or a complete kit. 

As to the components required: The 
IC and PNP transistor, to my knowl- 
edge, may be obtained by the hobbyist 
only from Questar; all other compo- 
nents are quite common. Lay all com- 
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GARY McCLELLAN 



THE FUNCTION GENERATOR IS A RELA- 

tively recent piece of equipment (since 
the early 1960's) and has found its way to 
the average hobbyist's workbench. These 
devices are really handy for checking out 
audio gear, servicing other equipment, 
and just plain experimenting. But unfor- 
tunately, progress seems to have ignored 
the function generator. The generators 
you see today are great, but all still have 
crudely calibrated tuning dials that are 
hard to read, and most generators have 
some frequency drift. That may be ac- 
ceptable for most purposes, but try to 
work with the new active filters, tone 
decoders, and phase-locked loops. It's 
tough to do if you don't have good control 
over the function generator's frequency, 
which can drift out of the passband of 
these devices. 

Enter our SFG-or .Synthesized Func- 
tion Generator project. This device is a 
radical departure from conventional func- 
tion generators in many important ways. 
As you can see from the photos, gone is 
the squinty analog tuning dial that you 
always had to fiddle with. And gone, too, 
is the drift of conventional function gen- 
erators that can cause so much aggrava- 
tion when working with sharp filters. And 
there are other innovations, too, like the 
absence of a range switch— that feature is 
done automatically by the panel switches. 
And there is also a switchable digital out- 
put of different frequencies on the rear 



A function generator is one of the most useful pieces of 
equipment you can own. This synthesized unit offers profes- 
sional performance at a reasonable price. 



R-E TESTS IT 

LEN FELDMAN 
CONTRIBUTING HI-FI EDITOR 



THE SYNTHESIZED FUNCTION GENERATOR 

was tested in our laboratory. As 
expected, signal frequencies were 
totally accurate, thanks to the quartz 
crystal frequency synthesis method 
used in the circuitry of the device. 
Maximum peak-to-peak signal am- 
plitude observed was 15 volts for the 
sinewave output — somewhat lower 
for the triangular and squarewave 
outputs. 

As is true of most other function 
generators, distortion of the sine- 
wave output was quite high. Our 
measured results are as follows; 






Harmonic 


Frequency 


Distortion 


100 Hz 


2.5% 


2 kHz 


2.0% 


10 kHz 


3.0% 


100 kHz 


1.3% 




(Bandwidth limit 




of analyzer) 



Accordingly, we would not recom- 
mend the use of the sinewave output 
for distortion evaluations of audio 
equipment, but rather as a highly 
accurate source of desired audio 
(and super-audible) frequencies. The 



FIQ. 1 

sinewave source may be used for 
measuring frequency response of 
audio equipment, however, since 
levels remain constant over the en- 
tire bandwidth of the instrument. 
The TTL compatible signal outputs 
on the rear of the unit were also 
checked and were found to be In 
accordance with the author's claims 
and suitable for driving external log- 
ic circuitry. 

Waveform outputs from the SFG 
were photographed in a composite 
photo, as shown in Fig. 1. The fre- 
quency selected for this scope photo 
was approximately 2 kHz. 
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FIG. 1— SCHEMATIC DIAGRAM of the digital circuitry used in the SFG. The many output frequencies 
are all derived from the 1-MHz crytal and a series of programmable frequency dividers. 



panel for use in running digital circuitry 
independent of the frequency the unit is 
set to. And if that isn't enough, this gen- 
erator is crystal controlled. 

You'll like the performance features of 
the SFG, too. All you have to do is set the 
desired frequency with the front-panel 
thumbwheel switches, select the type of 
waveform, and adjust the output level. 
There's a frequency vernier control that 
allows you to "fine tune" your frequency 
with minimal (if any) drift, too. (The 
photos show four thumbwheel switches. 
Only three are used in the SFG because 
output waveforms suffer when program- 
mable output is pushed to 1 MHz.) The 
maximum output frequency is 100 kHz. 
There's an error indicator that alerts you 
if for some reason your frequency is off. 

Not to be forgotten are two other 
important requirements of a function 
generator — namely the output waveforms 
and output impedance. This project of- 
fers high-quality sine, square, and trian- 
gular waveforms, plus TTL level signals 
from 1 kHz to 1 MHz in decade steps. 
The output is 50 ohms as found in the 
highest quality function generators. It 
can swing up to a 10-volt peak- to- peak 
signal into a 50-ohm load. If you are look- 
ing for an advanced, high-quality func- 



tion generator, you are bound to like this 
project! 

The performance of the SFG rates well 
with other function generators. In addi- 
tion to its superior frequency stability, it 
produces a low distortion (adjustable to 
0.5% THD) sinewave. It also generates 
triangular and squarewave signals on a 
par with the better generators. As men- 
tioned earlier, this project features a low- 
impedance output (50 ohms) that is ideal 
for driving low -impedance loads. In fact, 
you can drive a speaker if desired! And 
with a maximum output of 1 volts peak- 
to-peak into 50 ohms, there should still be 
plenty of signal delivered to that 4-ohm 
speaker. 

Although this is an advanced project, 
the cost and construction features have 
been optimized to make it as easy as pos- 
sible to own this instrument. The cost is 
lower than most less-sophisticated func- 
tion generators, and far lower than the 
least expensive commercial equivalent. In 
fact, the nearest commercial unit costs 
about $800, and this project was built for 
15% of that. Wouldn't you like to have 
the SFG for about $60? 

Inside the SFG 

This project is built on two PC boards 



to make assembly and testing easier. Let's 
begin with the digital board, whose sche- 
matic is shown in Fig. 1 . The signal starts 
with crystal XTAL1, which generates a 
1-MHz reference with the aid of inverter 
IC9-a and IC9-b. Since the frequency of 
this signal is too high for the rest of the 
SFG, it is divided down to 100 Hz by 
IC10 and IC11. Each of those IC's con- 
tains a dual CMOS decade counter. In 
addition, the outputs of each decade are 
tapped off, buffered by 1C9-C and IC9-d, 
and appear on a rear- panel switch and 
TTL-OUTPUT jack J2. Those signals are 
handy for other digital testing. Mean- 
while, the 100-Hz output of IC11 drives 
the reference input of IC12, a CMOS 
phase detector. That device compares the 
phase of two signals and gives an output if 
they are different. In this case, the origi- 
nal signal is the 100-Hz reference from 
IC 1 1 , and the unknown signal derives 
from IC15. 

When the SFG has reached the fre- 
quency it is set to, the synthesizer is said 
to be in "lock", and both input frequen- 
cies will be 100 Hz. Let's look closer at 
IC13 to IC15. Those devices are the pro- 
grammable dividers that accept inputs 
from the front panel switches (SI -S3) 
and divide the signal from the VCO by 
the same number. Thus, if the switches 
are set for 1 00, and the VCO generates a 
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FIG. 2 — THE ANALOG CIRCUITS are designed around IC3, the heart of the (unction generator. Output 
frequency is determined by a DC voltage from the digital section. Range switching is automatic. 



PARTS LIST 



Resistors V. watt, 5% unless otherwise 
noted 

R1 -R3— 10,000 ohms 

R4, R5, R12, R34, R36, R38-R48, R5D— 

100,000 ohms 
R6, R8, R10, R29, R58— 1000 ohms 
R7, R9, R1 1—15,000 ohms 
R13— 2700 ohms 
R14, R15, R20— 2200 ohms 
R 16—500 ohm trimpot 
R17— 50,000 ohms, trimmer (Jim-pak 840- 

50K or equal) 
R18— 180 ohms 
R19. R21 — 4700 ohms 
R22-R24— 10 ohms, % watt 
R25, R33— 100 ohms 
R26. R49, R51 — 15,000 ohms 
R27— 270 ohms 
R28 —22 megohms 
R30— 47 ohms 
R31, R37— 10,000 ohms 
R32— 500 ohm trimpot 
R35, R53— 47.000 ohms 
R52— 10,000 ohms, linear-taper pot with 

SPST switch 
R54— 22,000 ohms 
R55, R57— 1800 ohms 
R56— 1000 ohms, linear-taper pot with 

SPST switch 
Capacitors 
C1, C5, C17— 47 ^F, 6 volts, electrolytic, 

PC mount 
C2— 0.001 nF. 100 volts, Mylar 
C3. C6, C7— 0.01 nf, 100 volts, Mylar 
C4— 0.1 mF, 50 volts. Mylar 
C8, C9— 1000 /jF, 25 volts, electrolytic, PC 

mount 



C10. C1 1 — 100 ^F, 16 volts, electrolytic, 

PC mount 
C12 — 1 itF, 16 volts, tantalum 
C13, C16— 0.1 uF, 25 volts, ceramic disc 
C14— 10 pFmica 
C15— 39 pF mica 
C18— 0.047 (jF, 100 volts. Mylar* 
C19— 47 ^F, 6 volts, tantalum' 
C20— 4.7 LtF. 6 volts, tantalum' 
C2 1—0.068 mF. 100 volts. Mylar* 
C22 — 47 pF ceramic disc 
"Do not substitute. 

Semiconductors 

D1-D4— 1N4004 
D5-D10— 1N4148 

IC1— CA3240AE dual BiMOS op-amp 
IC2— CD4066 quad analog switch 
IC3— XR 2206 function generator (EXAR) 
IC4— 7805 or LM340T-5 + 5-volt regulator 
IC5— 7905 or LM320T-5 -5-voit regulator 
IC6— CA3100EM wideband op-amp 
IC7— 7812 or LM340T-12 +12-volt regula- 
tor 
IC8— 7912 or LM320-12 -12-volt regula- 
tor 
IC9 — CD4049 CMOS hex inverter 
IC10, IC11— CD4518 CMOS dual BCD up- 
counter 
IC12— CD4046 CMOS Mlcropower phase- 
locked loop 
IC13-IC15— MM74C192 CMOS BCD up/ 

down counter 
IC16, IC17— CD4002 dual 4-input NOR 

gates 
IC18— CD4023 CMOS triple 3-lnput NAND 
gates 



JC19— CD4011 CMOS quad 2-input NAND 

gates 
Q1-Q3. Q6— 2N3906 
Q4— 2N2219 
Q5— 2N2905 

LED1— NSL5054 LED and holder 
Miscellaneous 
XTAL1— crystal, 1 MHz, 32 pF parallel 

mode, HC-6/U case 
S1-S3— BCD thumbwheel switch (C&K 
Type 332110000, Cherry Switch Type 
T35-02A3 (Herbach & Rademan) or Un- 
imax Type SF-21X3 or equal approxi- 
mately S 10.00 completely assembled. 
S4, S5— SPST, on R52 and R56 
S6 — rotary switch, 1 pole, 5 positions 
S7— rotary switch, 2 poles, 3 positions 
11 — power transformer. 32 volts, CT, 1 

amp 
J1. J2— BNC connectors 
F1— fuse, 0.5A with holder 
IC sockets: two 8-pin, eight 16-pin, five 14- 
pin 
Heatsinks: two TO-220, two TO-5 
PC boards and plans are available. II 
desired, the plans can be ordered sepa- 
rately or combined with a set of boards. 
Here's how to order: SFG-1 complete set, 
$12.00 postpaid in U.S.A. 

SFG-2 plans only, $5.00 postpaid in 
U.S.A. 

California residents add sales tax. For- 
eign residents add $3.00 for shipping and 
handling. No COD's or foreign currency, 
please. Order from Technico Services, 
PO Box 20HC, Orangehurst, Fullerton, CA 
92633 
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10-kHz signal, the output will, of course, 
be 100 Hz. 

The output of IC15 drives the phase 
detector input, completing the program- 
mable divider chain. Notice the 4-input 
NOR gates tied to IC13 to IC15? They 
serve as a priority decoder, and act as an 
automatic range switch, controlling the 
output frequency of the instrument. The 
outputs of NOR gates, IC16-a, IC16-b 
and lC17-a go low any time a non-zero 
number is selected by its corresponding 
switch. These signals then drive inverter 
IC17-b and gates IC18 and IC19, gener- 
ating a logic output at terminals L, K and 
O, corresponding to the most significant 
digit selected. These outputs are used to 
select a range capacity on the analog 
board, which will be described shortly. 
Finally, back to 1C12. The output of the 
phase detector drives a rather extensive 
R-C network. That network is a "loop 
filter" that smooths the pulses coming 
out of IC 12 to a DC voltage in order to 
drive the VCO. 

The reason for the complexity of the 
loop filter is that it not only filters, but 
controls the performance of the SFG, It 
determines how long it takes to lock on a 
new signal, and how stable the output sig- 
nal will be. In short, it's important. A pot 
adjustment is provided for "damping" or 
for minimizing the jitter in the output as 
the loop tries to lock. If you are con- 
cerned about the difficulty of making this 
adjustment, don't worry — it takes only a 
moment to make with a triggered-sweep 
oscilloscope. That takes care of the SFG 
digital board. 

The second half of the SFG is the anal- 
og board. Refer to the schematic in Fig. 
2. Although there are fewer IC's on this 
board, the larger number of discrete com- 
ponents make it seem "busier" than the 
digital board. Actually, the circuitry is 
easy and straightforward enough to un- 
derstand quickly. The DC control signal 
from the loop filter goes to the input (pin 
3) of ICl-a, a CMOS op-amp. That 
device provides the high- in put impedance 
required to minimize loading on the loop 
filter. You should know that any loading 
on the loop filter causes damping prob- 
lems — jitter — making a CMOS device 
ideal for this application. 

The second half of IC1 serves as an 
inverter with a gain of one. That converts 
the + ] .5— 3-volt input from the loop fil- 
ter to a minus value of the same magni- 
tude. This is necessary to operate the 
function generator IC3 properly. Also, 
another input is provided on pin 3 of IC 1 - 
a. It is used for a frequency vernier con- 
trol, or for an externa! FM input. 

Now on to IC3. This device is a stan- 
dard function generator. It generates an 
especially high quality sine-square-trian- 
gle wave output. The sine and triangle 
outputs appear on pin 2, with the type of 
waveform selected by closing the switch 
between pot R16 and pin 13. This switch 
is part of S7, the sine-triangle-square 



selector. In the sine mode (switch 
closed), trimmer pot R16 adjusts the 
shape of the waveform for minimum dis- 
tortion, while trimmer R17 sets the maxi- 
mum output level. Both adjustments are 
easy to make with an oscilloscope. 

Moving on, the squarewave output ap- 
pears on pin 11. Note the pull-up resis- 
tors, R14 and R15. The voltage tapped 
off these resistors drives IC1 2 on the dig- 
ital board. In order to set the output fre- 
quency, three different timing capacitors 
(C2, C3, C4) are used, allowing 1C3 to 
cover 10 kHz to 100 kHz, I kHz to 10 
kHz, and 100 Hz to 1 kHz, respectively. 
An analog switch (IC2) selects the appro- 
priate capacitor. Since the switch is pow- 
ered by ± 5 -volt supplies, some logic con- 
version is necessary. Transistors Ql 
through Q3 provide that function, and 
interface the outputs from the priority 
decoder gates to the analog switch. Next, 
there's a power-amplifier circuit on board 
to boost the signal of the function genera- 
tor IC to useful levels. That's the job of 
IC6, a 15-MHz op-amp, and transistors 
Q4 and QS. Finally, the balance or the 
board consists of the power supply. Stan- 
dard three- terminal regulators provide a 
stable source of ±12 volts and ± 5 volts 
for the circuitry. That takes care of the 
analog board. 



SUGGESTED PARTS SUPPLIERS 

IC's: 

Tri-Tek, Inc. 
7808 N. 27th Ave. 
Phoenix, AZ 85021 
(602) 995-9352 

Jameco Electronics 
1021 Howard Ave. 
San Carlos, CA 94070 
(415)592-8097 

Misc. Parts: 

Dlgi-Key Corp. 

PO Box 677 

Hlway 32 South 

Thief River Falls, MN 56701 

1-800-346-5144 

T1: 

B&F Enterprises 
1 19 Foster St. 
Peabody, MA 01911 
Signal Transformer 
500 Bay view Ave. 
Inwood, NY 11696 
(516) 239-7200 

Thumbwheel switches: 
C&K 

15 Rlverdale Ave. 
Newton, MA 02158 
(617) 964-6400 

Jameco Electronics 
1021 Howard Ave. 
San Carlos, CA 94070 
(415)592-8097 

Herbach & Rademan 
401 E. Erie Ave. 
Philadelphia, PA 19134 
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INTERIOR VIEW of the Synthesized Function 
Generator shows board and parts placement 
and point-to-point wiring. 
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REAR APRON of the SFG contains the jack for 
providing TTL-level signal output and rotary 
range switch. 

The cabinet houses a few minor bits of 
circuitry besides the power transformer, 
controls, and connectors. You'll be able 
to see those next month when you wire up 
the two boards. All that the circuitry con- 
sists of is a vernier pot and switch which 
supply a bias voltage to the op-amp on the 
analog board. The pot allows adjustment 
of the SFG to frequencies not selectable 
by the switches — a handy feature. Also, 
there are several resistors on the sine- 
triangle-squaRE switch. Their purpose 
is to make the output levels of the differ- 
ent waveforms equal in peak-to-peak val- 
ues, reducing the need to adjust the level 
control. 

Construction 

As you should know, this project con- 
sists of two PC boards and the case. So 
building the SFG will consist of stuffing 
each of the boards first, then connecting 
them together in the case. The work is 
easy if you know what you are doing and 
take your time to do the job. 

This month we'll present the necessary 
information to get you started on the 
SFG, by assisting in the ordering of the 
parts and preparation of the circuit- 
boards. Then next month we'll describe 
the actual construction. 

The first thing you can do on this pro- 
ject is to make or buy the PC boards. For 
your convenience, foil patterns have been 
provided in Figs. 3 and 4 so you can 
duplicate the boards. Or if desired, you 
can order the board set that is being made 
available to Radio- Electronics readers. 
Simply refer to the parts list for the name 
and address of the supplier. As a bonus, 




FIG. 3 — FOIL PATTERN for the analog circuit board. 
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FIG. 4 — FOIL PATTERN lor the digital circuit board. Etched and drilled hoards are available at a 
nominal coat. See parts list. 



you'll receive a copy of instruction plans, 
plus operating and troubleshooting infor- 
mation. At any rate, the choice is yours! 

The next step is to obtain the parts. 
That should be a fairly easy job in that no 
special "synthesizer products" were used 
in the design. All IC's are standard 
CMOS, with the exception of the bipolar 
function-generator IC. Some good parts 
sources are listed at the end of this article. 
Or, if you prefer, choose other suppliers 
from the classified section of this maga- 
zine, or raid your junkbox. 

Now let's look at some of the parts 
themselves, as a few might be confusing 
at the store. The function generator, IC3, 
is from EXAR and is often seen blister- 
packed in stores carrying the Jim-pak or 
CALECTRO product lines. So you might 
try your local dealer for it. Power trans- 
former, Tl, may throw you at first, but it 
is actually one of those units used in 
"drugstore" stereo receivers, so you may 
be able to scrounge one at home. If not, 
try Signal Transformer, 500 Bayview 
Ave., lnwood, NY 11696, for a usable 
unit. The secondary voltage should run 
from 30 to 36 volts center-tapped with no 
load, and be capable of at least a half amp. 
The frequency-setting switches, S1^S3, 
arc readily available in surplus; try a com- 
puter store. Be sure that you get one with 
BCD coded (e.g. C, 1 , 2, 4 and 8 connec- 
tions) outputs. There are plenty of those 
switches available from many sources if 
you just take time to look. As far as the 
rest of the parts are concerned, there 
should be no problems obtaining them. 
Just be sure to get quality devices and 
you'll be all set. 

Next month the construction of the 
SFG continues with the board stuffing 
and installation data. The project will be 
rounded out with the adjustment proce- 
dure, and a "how to use it" guide. R-E 



c 
z 
m 
—i 
to 

CO 

o 
55 



run 
□ 



mwnm 



MICROPROCESSORS MICROPROCESSORS MICROPROCESSORS MICROPROCE 

Connect An A/D 

It's not enough simply to digitize analog information — it still 
has to be presented to the microprocessor to be useful. 
Here's how to interface the AID converter and the CPU. 



ANALOG-TO-DIGITAL (AID) CONVERTERS ARE USED TO CONVERT 

analog electrical currents or voltage levels to representative 
digital words for use in a computer, digital instrument, or 
circuit containing a microprocessor. In certain control sys- 
tems, for example, we might want to measure some physical 
parameter such as pressure, temperature, position, etc., using 
a transducer that produces an analog output. But the elec- 
tronic instrument that processes the data produced by the 
transducer might be digital. The A/D converter fills the gap 
between the two systems. 

Now that microprocessor IC's and microcomputer sub- 
assemblies are often used in control systems and other related 
applications, the use of A/D converters has become even 
more popular. Whether we are using a microprocessor as 
merely a small part of a larger instrument, or as a stand-alone 
computer that processes the data, an A/D converter is needed 
to supply the binary representations of the analog levels. 

But no A/D converter is useful until it is interfaced to the 
microprocessor. That job may be as simple as plugging in an 
I/O (/nput/Output) cabie to a pre-existing input port on the 
back panel of a microcomputer. In other cases, such as when 
we design our own microprocessor-based projects, we will 
have to interface directly with the microprocessor IC and 
that requires a knowledge of the bus structure and micro- 
processor control signals. 

How they work 

Figure I shows the general block diagram for any A/D con- 
verter. There will be an input terminal for the analog signal, 
and a set of digital (binary) outputs. Many low-cost A/D's 
today are 8-bit devices and, therefore, have eight output 
lines, so are directly compatible with most of the common 
microprocessor IC"s and ready-built microcomputers. 

Other A/D converters, however, will have 10-, 12- or even 
16-bit word lengths. Even those A/D's can be accommodated 
by the 8-bit machine, if the proper techniques are used. 

Almost all A/D converters have two control lines, and 
those are used by the external circuitry or the computer. The 
control lines are called the start input and the end-of -conver- 
sion output, although they are sometimes given other designa- 
tions. The A/D converter will remain dormant, doing nothing, 
until a pulse is applied to the start line. That pulse, which 
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FIG. 1— TYPICAL A/D CONVERTER provides 8-bit digital representation 
Of analog input signal. Start and EOC lines control the converter's operation. 



may sometimes be negative-going, initiates the conversion 
sequence. The end-of-conversion output produces a pulse 
that tells the external circuitry that the conversion process is 
finished, and that the data on the output lines is valid. In 
many A/D designs, the data on the output lines keeps 
changing and should be ignored until the EOC pulse is issued. 

For synchronous operation, the start and EOC lines are 
separated. The external circuit will issue a start pulse and 
will then wait for an EOC pulse. That is the mode you would 
use when making only an occasional conversion. The idea is 
to have the microprocessor loop, or do something else, while 
the conversion process is taking place and then input the data 
when the EOC pulse is issued. 

Asynchronous operation provides a continous conversion 
by tying the EOC and start lines together. The EOC pulse 
from the last conversion cycle automatically becomes the 
start pulse of the present cycle. In most cases, when asyn- 
chronous operation is used, an external data latch is used to 
hold the last valid data between EOC pulses. 

Also found on continuous-conversion asynchronous, A/D's 
is a status line. That line will tell the microprocessor that the 
data is valid, so that input operations only occur on valid 
data. In a typical case, the status line will go low for valid 
data, but snaps high (indicating invalid data) during the EOC 
pulse. 

Interfacing to a microprocessor 

As in many microprocessor-interfacing jobs, there are two 
approaches that we can take: I/O-based and memory-mapped. 

In the I/O-based systems we use the input and output in- 
structions of the microprocessor, and that requires some 
form of I/O port. If we are using a ready-built microcom- 
puter that has an unused I/O port, then the job may be as 
simple as connecting a cable to the port. 

We may also have to interface with the bus tines inside of 
the computer, or directly to the microprocessor IC. In any 
event, we will have to provide some means to recognize the 
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FIG. 2— I/O BASED INTERFACE requires three I/O ports. One port bandies 
the data while the other two control the A/D converter. 
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microprocessor control signals, and decode the port address. 

In memory-mapped systems, on the other hand, we will 
treat the output of the A/D converter as another location in 
memory. It is the usual practice to assign the A/D to a loca- 
tion in the upper 32K of the 64K memory range. That con- 
vention is probably the result of few microcomputers having 
a full 64K of memory. Some people feel that memory-mapped 
design is superior to I/O-based schemes. 

In Fig, 2 we see a I/O-based scheme that works, even 
though it is costly in I/O ports. We require one entire eight- 
bit port for the A/D output data, and one bit each of the input 
and output sides of another port. In the example shown, we 
have assigned bit-7 (MSB) of port (75 I0 (AF 16 ) as the control 
signal. If bit-7 of the output side goes high, then the A/D 
converter sees a start command and the conversion cycle is 
initiated. 

The EOC signal is applied to bit-7 of the input side of the 
same port, 175 10 . We have designated port I76 [0 (B0 ]6 ) as 
the data-input port. The eight output lines from the A/D con- 
verter are connected to this port. 

The operation will go something like this: we output a high 
on bit-7 of port 175. That begins the conversion sequence. 
We will then begin to look at bit-7 of input port 175 1 to see if 
it goes high. The program will continue looping until bit-7 
goes high. At that time, the program will input data from port 
I76 l0 . 

A sample program is listed in Table 1. The program is 
written in Z-80 code, but is easily adapted for 8080, 6502, and 
6800 microprocessors. 

In locations 060 1 and 0602 we are loading the accumulator 
with a value (in this case 80) that will force bit-7 high. This 
value is output {locations 0603 and 0604 of the program) to 
port 175 to become the start pulse required to initiate a con- 
version sequence in the A/D. But we cannot immediately ex- 
pect the input data to be valid; it takes from microseconds to 
milliseconds for the A/D to make the conversion. Because of 
that, we must next loop for awhile, testing for the EOC pu!se 
(locations 0605 to 061!). When the EOC pulse is received. 

TABLE 1 



Location 


Comments 


Contents 


More Comments 


06 01 


LDAdd 


3E 


Load accumulator 


06 02 




80 
06 


with 10000000 


06 03 


OUT 


D3 




06 04 




AF 




06 05 


IN 


DB 




06 06 




AF 




06 07 


AND 


E6 


Test to find 


06 08 




80 


EOC pulse 


06 09 


JPZ 


CA 




06 10 




05 




06 11 




06 




06 12 


IN 


DB 


Input A/D data from 


06 13 




BO 


port 176 



then we may input data from port 1 76 , , In some cases, a 
RET statement will also be used at the end of this program, 
allowing the program to be used as a subroutine in a larger 
program. 

A program that is slightly less wasteful of I/O ports would 
use the same I/O port for all functions. An example of the 
connection scheme needed for that is shown in Fig. 3. In this 
case, we are multiplexing the port. 

We could use this scheme when the A/D is a continuous 
conversion type, and allow bit-7 to look for the status-line 
condition. The program could loop, as in the previous case, 
until it sees the status line go high. The data from the A/D 
converter would be applied to a latch circuit that has tri-state 
outputs, so as to not load the input port when two lines are 
connected to it. Following the EOC pulse, the data would be 
applied to the port, and the program should be in a condition 
to accept it. 

If you are building from "scratch" using a microprocessor 
IC, or are willing to interface directly to the bus of a hobby 
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FIG. 3— ASYNCHRONOUS OPERATION of A/D converter can reduce the 
number of required I/O ports to one in an i/O-based Interface. 

computer, then it is necessary to build your own input ports. 
That would require an address -decoder circuit, so that the 
circuit would know when the program called for the A/D 
converter. 

Address decoding 

Two examples of I/O port address decoders are shown in 
Figs. 4 and 5. Both of those circuits may be used for either 
I/O or memory-address decoding. 

The simplest circuit, shown in Fig. 4. uses a 7430 8-input 
TTL NAND gate and an inverter. The 7430 output will re- 
main high unless all eight input lines are high. Any one line 
being low will keep the 7430 output high. We must, then, 
conspire to make those inputs high only when the appropriate 
address is present. Since the only address in which this con- 
dition is true is FF| 6 (1 1 1 1 1 1 1 1 in binary), we will require one 
or more inverters on the input lines. In the example given in 
Fig. 2, we wanted the data on input port 175 m , which is AF In 
hexadecimal and 10101 1 1 1 in binary. Note that, in the binary 
representation, two bits (B4 and B6) will be low when the 
correct address is applied, and all others will be high. Those 
bits are applied to the 7430 inputs through inverters, while 
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FIG. 4 — SIMPLE ADDRESS DECODER can be used to decode the address 
of the 1/0 port. 
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FIG. 5— ADDRESS DECODER using two 4-bit magnitude comparator IC's 
and a DIP switch permits easily changing the address of the I/O port. 
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FIG. 6 — DIRECT CONNECTION of A/D converter to microprocessor. 

the others are connected directly. When the input word from 
the address bus is 10 101 1 1 1 (the address of port 175 in binary), 
then the 7430 inputs will see 1 11 1 11 1 1, so the 7430 output 
drops low. 

The output of the 7430 is labeled select. When we pass the 
7430 output signal through an inverter, it is complemented to 
form a positive-going select signal. That signal will be used to 
tell us that the address is selected correctly. 

The alternate approach is to use a pair of 7485 TTL four-bit 
magnitude comparator IC's (Fig. 5). Those TTL IC's will 
compare two four-bit words, and issue output signals that 



indicate whether they are equal, or whether one is greater 
than the other. They also have inputs so that two may be 
cascaded for eight (or higher) bit operation. 

The address of the A/D is determined by eight selector 
switches, which in actual practice may be a DIP switch on 
the PC board. This address is compared with the word 
present on the lower byte of the 16-bit address but (B0- B7), 
reflecting my use of the Z-80 microprocessor. When the 
lower eight bits of the address bus contains the address of the 
selected port, then the output {pin 6 of IC2) goes high to form 
the select signal. 

A sample circuit for connecting the A/D is shown in Fig. 6. 
The A/D selected will have latched outputs, and a status line 
that remains high as long as the data on the output latch of 
the A/D is valid. During the brief period when it is updating, 
the status line will drop low, prohibiting transfer of the latch 
contents onto the data bus via the buffer. 

But before the transfer to the data bus c an take place, 
three conditions must be satisfied: the 10RQ must be low, 
the RDIine must be low (both of those lines on the Z-80 are 
used to indicate an I/O Request (IORQ) and a Read (RD) 
operation), and the address select line must be high, indicating 
that the input operation called for by the IROQ and RD sig- 
nals will take place on the A/D converter. When those criteria 
are met, then the data is transfered through the buffer onto 
the data bus. 

What we have done above is to create a microprocessor 
input port that is local to the A/D converter, and indeed may 
be on the same printed circuit board as the A/D. 

In some microcomputers, the I/O cards have data to and 
data from CPU lines, and both input and output strobe lines. 
In that case, less decoding is needed. All that we need is the 
address decoder and the proper strobe pulse. 

Memory-mapping means that the A/D converter is seen by 
the CPU as a memory location. Since most microcomputers 
do not actually have any more than 32K - 40K of the allowed 
64K of RAM/ROM, we generally see the A/D converter 
assigned an address in the upper 32K region. 

An address decoder is needed to determine when the CPU 
is calling for a me mory- read operation. We must also use the 
memory-request (WrIEQ line on the Z-80) and RD signals 
from the CPU to let the A/D know that a memory-request- 
read has been selected. 

Many microcomputers have a serial-input port (and S-100 
owners can buy any of several serial I/O boards), but most 
A/D converters have parallel output-data lines. Unless you 
happen to use one of the successive approximation A/D con- 
verters, which provide a serial-data output line, then you 
must build a serial port for the A/D converter. The easiest 
way to do that job is to use one of the UART chips on the 
market. The transmitter side of the UART receives parallel 
8- bit data from the A/D, formats it according to programmed 
commands, and then sends it out in serial form. 

The receiver side of the UART does exactly the opposite ! 
It will receiver serial data sent by the transmitter, or sent 
over a serial-data communications line, and then reassemble 
it in parallel form. We can use the transmitter section of the 
UART to convert the A/D parallel output to a serial output 
(see Digital Interfacing with an Analog World, by Joseph J. 
Carr, TAB Books, Blue Ridge Summit, PA 17214). We can 
also mount the UART IC on the same board with the A/D 
converter. 

We may also lump the topic "interfacing digital panel 
meters" (DPM) under the heading of A/D interfacing. The 
DPM is, after all, a special form of A/D converter. 

Before ordering a DPM for this type of application, be sure 
to inquire of the manufacturer just what output coding and 
format are used. Some serial outputs are not sequential, and 
that can foul up your decoding scheme. Also find out what 
control signals are available. You need at least an EOC 
terminal, and a start and/or latch output data terminals 
would be handy. R-E 
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Part 2— Full construction details as well as a 

detailed description of the operating controls 

are given in the conclusion of this project. 



STEVE WOOD 



LAST MONTH WE DISCUSSED THE DRUM 
and its theory of operation. Now, we'll go 
into construction. Remember that the 
four-channel instrument described and 
shown in the photos is composed of four 
identical drum-synthesizer modules. Al- 
though the four modules are basically 
identical, the summing circuit and sum- 
ming amplifier are installed only on the 
board for channel four. The power-supply 
foil pattern and parts-placement diagram 
are in Figs. 3 and 4, respectively. 

The PC board for the synthesizer mod- 
ules is laid out with ease of assembly in 
mind. Its foil pattern is shown in Fig. 5 
and parts-placement details are shown in 
Fig. 6 and the photo in Fig. 7. Note that 
everything except the six input and out- 
put jacks is mounted on the circuit board. 
Be sure to give the foil side of the board a 
cleaning before starting assembly. 

Install ail the passive components first, 
starting with the resistors, then capacitors 
and jumpers. Next, mount the control 
pots, slide switch, and the two LED's — 
installing them on the foil side of the 
board. Figure 8-a shows details of the 
mounting of those parts on the foil side of 
the board. The control pots are mounted 
by soldering their lugs to the pads on the 
PC board. The body of the pot goes into a 
hole that is an exact fit. The bottom of the 
pot is flush with the component side of 
the board. Pots R32 and R45 are excep- 
tions since they have switches on them. 



See Fig. 8-b. Fig. 9 shows the front panel 
of one of the modules. 

When installing slide switch S3 (Fig. 
8-c), you must insulate its case from the 
copper foil on the PC board. Thin foam 



tape is ideal for the job but ordinary black 
electrician's tape will do. It should be 
placed just under the switch case, along 
the sides of the holes that the switch lugs 
will pass through. 
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Fig. 3 — FOIL PATTERN for the power supply. The power transformer i* mounted on the bottom of the 
case, in the left-rear corner next to the supply circuit board. 
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FIG. 4— POWER-SUPPLY PARTS-PLACEMENT 
GUIDE. The supply circuit has been simplified 
so some pads and circuit leads are not used. 

The LED's are inserted in holes in the 
front panel. The panel is '/t-inch alumi- 
num, so alignment can get a bit tricky. It 
helps to crimp the leads on each LED so 
that when you install the panel you can 
work the LED's up through the holes as 
the panel is being set down over the bush- 
ings of the pots. 

Number 22 hookup wire and some 
good small-diameter coaxial cable is used 
in making the connections between the 
PC board and the jacks. Figure 10-a 
shows how the jacks are wired. Use bare 
wire to connect the ground lugs (lug 2) 
on each jack. Start with Jl, forming a 
small hook and anchoring the wire in lug 
2. Roughly measure the distance to lug 2 
on J 3 and cut a piece of plastic insulated 
sleeving (spaghetti) to that length. Slip 
the tubing over the wire and pass it 
through lug 2 on J3. Continue around 
through J6, J4, J2, and J5, insulating the 
common ground lead between all ground 
lugs. Solder the connections at J5 and J6 
only. 

Run single-conductor wires from indi- 
cated pads on the circuit board to the 
proper lugs on the jacks. You will have 
leads from points C, E, E', G, and U. 
Now, following Fig. 10-a, run lengths of 
coax cable from the circuit board to the 
jacks. Note that the shield braid always 
connects to a ground lug (lug 2). Wire 
SI, J7 and R62 as in Fig. 10-b. 

When you get the four modules wired 
and installed in the cabinet, and wired up, 
turn on the power and carefully check the 
voltages. You'll have +9 volts at 20 raA, 
— 9 volts at 20 m A and the power indica- 
tor LED should light. The trigger indi- 
cator LED should flash when you strike 
the transducer. 



snap! Just set the controls 

approx. 3 or 4 
approx. 3 or 4 
fully CCW (down) 
approx. 3 or 4 
sine (fully CCW 
past detent) 
osc. (fully clockwise) 
fully CCW 
manual 

Midway (adjust as 
required) 





Calibration 




This step is a 
up like this: 
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FIG. 5 — PATTERN tor one drum-synthesizer module. You need lour modules to duplicate The 
Drum. 



Now, strike The Drum transducer with 
a pencil or your finger. You should hear 
the pitch go down in frequency and die 
out in a short time. 

Trigger The Drum several more times 
and play with the DECAY TIME control. 
Note that as the control is rotated farther 



clockwise, the downward sweep in pitch 
becomes slower and it takes longer for the 
tone to become inaudible. Leave the 
decay time control set at some interme- 
diate value. 

Rotate the modulation control from 
down to up. Notice that as the control is 





J3M2 



FIG. 6 — HOW PARTS ARE POSITIONED on the synthesizer modules. The tour R s resistors are 
installed only on the module for the fourth channel. The diagram also shows jumpers and connec- 
tions to off -board components. 



rotated, the amount of downward pitch 
shift as The Drum sounds decays de- 
creases until at some position of the con- 
trol there is no pitch shift at all. Further 
clockwise rotation beyond this point 
should cause the pitch to shift up. 

Set the internal trimmer R21 as fol- 
lows: Rotate the modulation control 
fully CCW (down), trigger the Drum 
and make a mental note of the pitch pro- 
duced at the beginning of the downward 
sweep. Next turn the modulation con- 
trol to fully CW (up), and once again 
trigger The Drum. Adjust R21 so that 
the pitch produced at the end of the 
upper sweep closely matches the pitch at 
the beginning of the previous downward 
sweep. This is not a critical adjustment 
and may be set to taste. 

Turn the initial pitch control in the 
clockwise direction and observe that the 
output pitch increases as the control is 
rotated. Return the control to a setting of 
3 or 4. 

Switch the waveform MIX control to 
the triangle position, just clockwise from 
the detent. When The Drum is triggered 
now, you should be able to hear a slight, 
but noticeable difference in the timbre, as 
the output changes from a sinewave to the 
selected triangle. If you can't tell any dif- 
ference, try turning the output level con- 
trol down some and turn your amplifier 
volume up to compensate. As the wave- 
form mix control is rotated in a clockwise 
direction from triangle to square wave, 
the timbre should become progressively 
less "mellow." Return the waveform 
MIX control to the sine position. 

While triggering The Drum, begin ro- 
tating the NOISE/OSC mix control in a 
counterclockwise direction toward the 
noise position and observe that progres- 
sively more noise is mixed into the out- 
put. Rotate the control fully CCW past 
the detent and note that there is only 
noise in the output and no oscillator sig- 
nal is present at all. 



FIG. 7— REAR-VIEW of one of the modules. Use 
it along with Fig. 6 when you are placing parts 
and jumpers. 

With the NOiSE/osc mix control set 
fully CCW, continue triggering The 
Drum and observe that rotating the NOISE 
FILTER control clockwise causes apparent 
pitch of the noise to increase. 

With the NOISE/FILTER control set to 
its mid-range position, change the sweep/ 
man switch to its sweep position and note 



that the apparent pitch of the noise now 
follows the drum envelope. Also observe 
that with the filter in the sweep mode, the 
filter control is acting as an initial fre- 
quency control which increases the 
"range" of the filter sweep as the control 
is rotated CW. 

Using the drum 

The DRUM has a number of front- 
panel controls (Fig. 9) and jacks (Fig. 10) 
on the back panel. While some of them 
follow conventional designs, others offer 
control features or interface capability 
not found on many other percussion syn- 
thesizers. The following is a list of those 
controls and connectors, and a brief de- 
scription of their function: 

sensor gain — This control sets the 
sensitivity of the 5700 to the triggering 
signal from the sensor. If it is set too high 
The Drum will trigger too easily, result- 
ing in false triggering and loss of dynamic 
range. Too low a setting will make The 
Drum hard to trigger. 

envelope decay time — This control 
sets the decay time. The decay time 
becomes longer as the control is rotated 
clockwise. 

initial pitch — This control sets the 
initial pitch of the VCO, which consti- 
tutes The Drum pitch source. Clockwise 
rotation of the control increases the initial 
pitch. 

modulation up/down — This control, 
when set fully counterclockwise (to 
down) causes a downward sweep of the 
pitch source. Full clockwise rotation (to 
up) makes the pitch sweep up after trig- 
gering. Settings between those two ex- 
tremes produce progressively less pitch 
modulation, and when the control is cen- 
tered there should be no pitch modulation 
at all when The Drum is triggered. 

waveform select/mix — This control 
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allows mixing of waveforms from the 
VCO. Turned fully counterclockwise, 
past the detent, the output signal will be a 
sinewave. Turning the knob in a clock- 
wise direction just past the detent pro- 
duces a triangle waveform. Continued 
clockwise rotation of the control begins to 
mix a squarewave into the output until at 
the extreme end of the rotation the signal 
is completely squarewave. 

noise/oscillator mix — This control 
provides mixing between the VCO sig- 
nals and filtered white noise. Full clock- 
wise rotation will produce VCO signal 
only. Full counterclockwise rotation past 
the detent will produce an output signal 
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FIG. 9— THE FRONT PANEL of the 5700 synthe- 
sizer modulo with ths codes keyed to the vari- 
ous controls. 
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of noise only. Positions between these 
extremes will cause the output to be a mix 
of both pitched signal and noise. 

sweep/man — This slide switch allows 
the corner frequency of the filter associ- 
ated with the noise source to cither track 
the drum envelope (in the sweep posi- 
tion) or to be set to a fixed value (man 
position). 

noise filter — This control sets the 
corner frequency of the filter when the 
sweep/manual switch is in the man 
position and sets the sweep range of the 
filter when the switch is in the sweep 
position. 

status — There are two LED's on The 
Drum front panel. The LED labeled pow- 
er should continuously light any time 
power is applied to the PC board. The 
TRiGGER-indicating LED will wink brief- 
ly at each triggering of the synthesizer 
circuitry. 

output level — Clockwise rotation in- 
crease, output signal level. 

Back panel jacks 

Jl (input) — This jack is the input from 
which The Drum synthesizer derives dy- 
namics information (when and how hard 
the drum was struck). The input can 
come from the drum transducer or from a 
microphone or other audio transducer. 
For computer interface, this input can 
come from a digital-to-analog converter. 

J5 (ext cv in) — This jack is an external 
control voltage input. When a control 
voltage source is plugged into this jack 
the envelope- follower output will be dis- 
connected from the VCO frequency con- 
trolling circuitry and the external source 
will take its place. Both up/down mod. 
and initial pitch controls will still be 
functional. 

J3 (ext sig in) — This jack is used to 
apply an external audio source directly to 
The Drum's VCA for percussive voicing. 
When used, this jack will disconnect the 
internal signals from the VCA and only 
the external signal will be passed. Unless 
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working with extraordinarily high exter- 
nal signal levels, the waveform select/ 
mix control should be kept in the sine 
position. 

J 4 (E.f./trigger out) — This is a stereo 
jack that carries two output signals. On 
the ring or collar connector (lug 3) is the 
trigger output which goes high briefly 
each time The Drum is triggered and on 
the tip connector (lug 1) is a time-varying 
DC voltage which is the output of the 
A/R generator. There are numerous pos- 
sible uses for those signals; for example, 
the envelope of one 5700 card can be 
routed to the ext cv in of a second card 
and the two outputs mixed to produce a 
dual-oscillator drum voice. To operate 
two drums from one sensor, take ef/out 
signal from point "X" and feed it to J 1 of 
the second drum module. 

In computer applications, the trigger 
out can be used to signal the processor 
that the drum has been struck while the 
e.f. out is connected to an analog-to-digi- 
tal converter (such as the PAIA EK-7 
Dual Digitizer) to provide dynamics in- 
formation in a digital form. 

J5 (out) — This is the audio output 
jack. It is a closed -circuit jack that will 
pass the output signal to a summed out- 
put in a multi-channel system when no 
plug is inserted. 

J6 (cancel} — A switch plugged into 
this jack will allow for disabling The 
Drum when not required. This is particu- 
larly useful when using the synthesizer 
with an existing drum set. Connect the 
four CANCEL jacks in parallel and then 
you can control the four channels with 
one foots witch. 

Some good friends played around with 
a rough four-channel prototype while The 
Drum was under development. A surpris- 
ing number of options were discovered in 
relation to the mounting of the transduc- 
er ranging from gluing it to an externally- 
mounted muffler to the obvious (taping it 
to the bottom of the drum head). Actual- 
ly, you can put the transducer anywhere 
you want to: on the inside of the drum 
shell, or on the outside for that matter, or 
on a bottom head — if you have them. It 
doesn't care! A convenient means of tem- 
porarily mounting the sensor while 
searching for jusi the right place is to use 
a foam tape with adhesive on both sides. 
The actual mounting details will depend 
on your personal preference. Before you 
decide on a particular location, move the 
sensor around a bit. The results may sur- 
prise you. When the best sensor location 
is found, the transducer can be perma- 
nently mounted there with Instant-Weld 
or a similar adhesive. It also works out 
quite nicely to mount it in a practice pad 
(also available from PAIA). 

If you don't have the transducer that's 
available from PAIA, you can get by with 
a high -impedance microphone (though 
The Drum's dynamic response may suf- 
fer). R-E 
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LEN FELDMAN 
CONTRIBUTING Hi-Fi EDITOR 

IT HAS BEEN OVER 100 YEARS SINCE THE 

phonograph record, as we know it, was 
first introduced by Edison in the form 
of a cylinder with tinfoil wrapped around 
it. Crude as that record was, its funda- 
mental mode of operation was no dif- 
ferent from that of the highest-fidelity 
disc recordings we listen to today. The 
19th century cylinders and the high- 
quality vinyl long-playing records of 
1980 all operate on analog principles. 

The process begins with sounds 
reaching a microphone (or several 
microphones) that translates the sounds 
into minute, constantly varying voltages 
or currents. Those varying voltages or 
currents are then stored as program 
materia] in a variety of ways. The vary- 
ing electrical signals might be applied to 
a magnetic-tape head that is then used 
to apply varying degrees of magnetiza- 
tion to magnetic particles imbedded or 
coated on a strip of tape. Alternatively, 
the electrical signal might be used to 
move a cutting stylus that creates 
grooves in a master recording. These 
grooves would have side-to-side or up- 
and-down wiggles in them that are a 
replica or analog of the original sound 
waves picked up by the microphone or 
microphones. 

Both of those purely analog systems 
of sound storage have serious limita- 
tions. Even in their most advanced 
forms, tape and discs have limited 
dynamic range. Measured in dB of 
sound-pressure level, modern or clas- 
sical orchestral music has a dynamic 
range of from 85 to 95 dB. Neither 
present-day discs nor tapes can store 
that wide dynamic range. Figure I illus- 
trates the point. In the case of magnetic 
tape, if you try to record the loudest 



The introduction of Pulse Code Modulation (PCM) recording 

technology will soon give you truly "live" audio quality 

in your home. The equipment's available now. 
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FIG. 1— DYNAMIC RANGE of magnetic record- 
ing tape Is appro*. 60 dB while orchestral music 
has a dynamic range of 85 to 95 dB. 

sounds of music at their correct relative 
amplitudes, you will exceed the mag- 
netization capacity of the tape. Beyond 
a certain level the tape becomes satu- 
rated and louder signals will not cause 
linearly greater magnetization levels of 
the tape. The situation is similar in thai 
of an amplifier that is driven into over- 
load; the result is clipping and severe 
distortion. 

Conversely, if you try to record the 
very softest musical passages they 
would be so low in amplitude that the 
magnetic pattern would be well below 
the residual tape hiss that is present on 
even the very finest tape. The same 
limitations apply to disc recordings. 
Loudest passages, if recorded as-is, 
would make the wiggles in the groove 
so great that one groove might cut 
through to the next. Soft musical pas- 
sages would once more be buried— this 
time beneath the level of surface noise 
thai is always present on a vinyl disc. 

There are other problems peculiar to 



analog-recording methods. Wavering 
speed of tape or of a revolving disc- 
leads to audible wow-and-flutter. Vari- 
ous kinds of distortion (particularly in- 
termodulation and harmonic) are pres- 
ent during playback of either tapes or 
discs, often at levels that no high-fidelity 
enthusiast would ever tolerate in an 
amplifier, tuner, or receiver. When you 
think about it, it is quite remarkable 
that we have been able to store and re- 
produce music using analog techniques 
as well as we have. Still, for all of the 
advances made in the science of sound 
recording over the past century, analog 
recording leaves much to be desired. 

Digital recording 

Much has been written in the general 
press, as well as in technical journals, 
concerning PCM (/*ulse Code Modula- 
tion) or digital recording. Often, 
journalists writing for the general press, 
in their excitement over the new digital- 
recording technique, have jumped to 
erroneous conclusions. There has 
been much talk, for example, about 
digital disc recordings. In fact, there is 
not a single digital disc recording that 
you could buy as of this writing. That's 
not to imply that there never will be. 
Several systems are available for cre- 
ating such all-digital disc recordings. 
But today, when someone speaks of a 
"digital" disc recording what they really 
mean is an analog disc recording that 
has been made from a master tape re- 
cording that was digitally recorded. In 
other words, digital recording, or PCM 
recording as it is often called, is a reality 
in the world of tape recording but is not 
yet a marketable commodity insofar as 
disc recordings are concerned. 



a 
z 
m 

— , 

00 

o 



63 



How PCM recording works 

Though many people consider it to 
be complicated, PCM is a relatively 
simple technology. Consider the audio 
waveform shown in Fig. 2. As is true of 
any other continuous waveform, this 
one can be broken up into instantaneous 
levels at specific moments in time. Five 
milliseconds after the start of this wave- 
form, for example, its amplitude is 
approximately 9 on a vertical scale cali- 
brated from to 10. The table at the 
right of Fig. 2 shows how we might 
characterize the signal at every milli- 
second of time, using only numbers 
from 1 to 10 (no fractions allowed). 
With such time and amplitude con- 

10 



straints, we won't get a very accurate 
representation of our original waveform 
expressed in numerical or digital form — 
only a rough approximation of it, as 
shown in Fig. 3. To get a more accurate 
waveform, we would have to change our 
approach in two ways. We would 
sample the original waveform much 
more often than every millisecond and 
we would break up the amplitude levels 
into far more than just ten increments. 
For the moment, however, let's 
presume that the accuracy obtained in 
Fig. 3 is good enough for our intended 
purpose. The next step would be to 
record the numbers that we have tabu- 
lated in some convenient way onto 
tape. The simplest way to do that is to 
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FIG. 2— DIGITAL CONVERSION of analog signal requires sampling the amplitude of the analog signal 
at discrete time intervals. 
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FIG. 3— DIGITAL REPRESENTATION Of analog 
waveform shows rough approximation due to 
low resolution analog-to-dig Ital conversion. 
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Decimal 


Binary Equivalent 


Number 


(4-bit system) 





0000 


1 


0001 


2 


0010 


3 


0011 


4 


0100 


5 


0101 


6 


0110 


7 


0111 


8 


1000 


9 


1001 


10 


1010 



convert those decimal-type numbers 
into binary numbers, which are made 
up of only 0's and l's. The binary sys- 
tem lends itself very well to electronic 
use because a "0" can be represented 
by an "ofF" or no- voltage condition in a 
circuit while a "I" may be represented 
by an "on" or positive voltage condi- 
tion. Similarly, in the case of a tape 
recording, "0's" can be represented by 
no magnetization of the tape while 
"l's" can be recorded as a fixed-ampli- 
tude pulse. If, during playback, the 
tape-head reads the presence of a pulse, 
that's interpreted as the binary number 
"I", while if a stretch of tape has no 
signal, that condition is interpreted as a 
binary "0". 

In the example of Figs. 2 and 3 we 
would want to express numbers from 1 
to 10 in binary form. We will need a 
four-element code word to provide that 
range of numbers. In digital or PCM 
terminology we would call that a 4-bit 
system. Table I shows the 4-bit code 



1 
1ST SAMPLE 



D 1 1 
2ND SAMPLE 



D 1 1 1 
3RD SAMPLE 



for the more familiar decimal numbers 
ranging from decimal to decimal 10. 

To express the numbers that cor- 
respond to our sampled amplitudes of 
Fig. 3 (1, 6, 7, 8, 9, 7 ....) we would 
select the equivalent binary notations: 
0001, 0110, 0111. 1000, 1001 and 0111. 
To record that number-code series on 
tape, we would apply a series of pulse 
and no-pulse conditions as shown in 
Fig. 4. So long as the positive pulse is 
easily distinguished (during playback) 
from a no-pulse condition, we have a 
means of recovering the coded num- 
bers. And, if we can recover the coded 
numbers we can also convert them 
back to the approximate waveform of 
Fig. 3 which is, in turn, an inaccurate 
replica of the musical waveform of Fig. 
2 with which we started. 

Several clear advantages result from 
such an approach to signal storage. 
Since the tape playback head now 
simply has to read pulse or no-pulse 
conditions, tape saturation or over- 
recording is no longer a factor. Residual 
tape hiss or noise is also excluded from 
the recording. That's because the level 
of such noise is so low that it could not 
possibly be misinterpreted as a "pulse 
on" condition. 

In the example cited, however, we 
only provided for ten distinct levels of 
amplitude and the distortion during 
playback would therefore be extremely 
high. Furthermore, it can be shown 
mathematically that with only a 4-bit 
system of encoding, maximum avail- 
ble dynamic range would be no greater 
than 24 dB — from loudest to softest re- 
constructed sound levels. For every in- 
crease of "1 bit" we can pick up an- 
other 6 dB of dynamic range, however, 
so that a 5-bit system would yield 30 dB, 
a 10-bit system would give up 60 dB 
(which is. incidentally, about the best 
we can do with conventional analog 
discs or tapes) while a 14-bit system 
would yield a dynamic range of 84 dB! 

A 14-bit system will also provide up 
to 16,384 possible amplitude levels (2 14 ); 
al the way from 0XXXXWO00000O0 to 
1 1 1 1 1 1 1 1 1 1 i 1 1 1 ! It is easy to understand 
how precise or refined we might be able 
to represent the waveform of Fig. 2, 
given that many amplitude levels in a 
14-bit binary system. However, unless 
we sampled far more frequently than in 
the earlier example, our representation 
of the desired waveform would still be 
highly inaccurate. In any PCM or digital 
system, it is necessary to sample at least 
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FIG. 4— PCM FORMAT is recorded on magnetic tape as the presence or absence of pulses. The PCM 
formal shown divides each sample Into a 4-bit digital word. 




FIG. 5— TOSHIBA MODEL PCM-MARK II Is a 
signal processor that Interfaces with a video 
cassette recorder to provide PCM recording. 



-20 

I 

!-30 

























































1 
















-. 


















N 



20H* 



100 



FREQUENCY 



10 211 
kHz 



FIG. 6— TYPICAL FREQUENCY RESPONSE of 
analog cassette deck shows Increasing non- 
linear response at higher recording levels. 
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FIG. 7— FREQUENCY RESPONSE of Toshiba 
PCM recorder shows "ruler" flat response at all 
recording levels. 




FIG. 8— PLAYBACK of low-frequency square- 
wave recorded on a high-quality open-reel tape 
deck. 

twice as often as the time it takes to 
reproduce a single cycle of the highest 
frequency to be recorded. That means 
that if we want to be able to store and 
reproduce the digital equivalent of all 
audio frequencies from 20 Hz to 20.000 
Hz we must use a sampling frequency 
of at least 40.000 Hz, In fact, the Elec- 
tronics Industry Association of Japan 
(EIAJ) recently adopted standards 
which call for a sampling rate of 44,056 
Hz in a standardized PCM format. We 
will look at the other aspects of this 
new standard shortly. 




RG. 9-SQUAREWAVE RESPONSE of Toshiba's 
PCM recorder shows vastly improved playback 
of low-frequency square waves as compared to 
Fig. 8. 



who will own a tape transport system 
that is also capable of storing audio in- 
formation in digital or PCM form. What 
those consumers would need, then, is 
not a complete PCM tape recorder, but 
rather a "black box" type of audio 
processor that, in the record mode, 
converts audio information to a stand- 
ardized PCM format for application to a 
VCR's tape cassette and that, during 
playback, converts the millions upon 
millions of bits or pulse/no-pulse condi- 
tions read from the tape back into an 
analog signal, (Pioneer's recently-an- 
nounced VP 1000 laser-opticai video- 
disc player can presently handle, in 
addition to the video, two channels of 
analog audio information. The player 
has been designed, however, to accept 




FIG. 10— EIAJ STANDARD places 16S bits on each horizontal line of the TV "picture" for recording 
on a video cassette recorder. The data block consists of 128 bits while the remaining 40 bits are used 
for the horizontal-sync pulse and the white-reference pulse. 

a Pulse Code Modulation adaptor which 



Storing the digital information 

Let's see what sort of storage capacity 
our tape recorder would have to have 
to handle this new type of PCM data. 
As we said, we must sample the signal 
being digitized 44,056 times per second. 
Each sample will contain 14 bits. That 
comes to 616.784 bits per second. But 
we are talking about a stereo system 
and. in a digital system such as this, 
rather than divide the tape into two 
tracks it is just as easy {and in fact more 
desirable) to interleave the digital in- 
formation in a single continuous tape 
track — sampling first the left channel, 
then the right, etc. etc. That brings us 
up to 1 ,233,568 bits per second. And. as 
we shall see. that makes no allowance 
for any redundancy or error-correction 
code words that are found to be neces- 
sary in a PCM system. 

Obviously, no present-day analog 
audio tape deck now used by audio 
enthusiasts could handle that kind of in- 
formation density. Such recorders lack 
the bandwidth or frequency response 
that would be required. But there is one 
type of tape deck that can handle such 
bandwidths and it is one that is already 
found in more than one million homes 
in this country. You guessed it! It's the 
video cassette recorder, or VCR. Since 
these recorders must be able to record 
frequencies well up into the megahertz 
region, they constitute a natural and 
logical storage medium for PCM or 
digital audio. As the VCR market 
grows in this country and elsewhere, 
there will be more and more consumers 



will be offered as an option at some 
time in the future — Editor). 

Many manufacturers have demon- 
strated prototypes of such PCM audio 
processors at various technical and 
consumer electronics conventions. 
Among them have been Sony, Mitsubishi, 
Toshiba, Technics by Panasonic, JVC, 
and Sanyo. I have personally had an 
opportunity to experiment in my lab 
with the prototype unit from Toshiba, 
shown in Fig. 5. Typically, the dynamic 
range of this, and most other stand- 
ardized PCM units, is 85 dB. Frequency 
response for the entire record /pi ay back 
cycle is ruler-flat, from DC to 20,000 
Hz, ± I dB, Harmonic distortion is less 
than 0.03% referred to maximum record 
level and wow-and-flutter is simply not 
measurable! 

The statement concerning frequency 
response really fails to tell the complete 
Story, In the case of ordinary analog 
cassette decks, for example, frequency 
response is normally quoted for a record 
level of —20 dB. That is done to avoid 
the high-frequency saturation problems 
inherent in tape recording at slow 
speeds. Figure 6 illustrates this point. 
Even with a high-quality analog tape 
deck, response at high levels of record- 
ing is increasingly non-linear at high 
frequencies. 

Compare these results with those 
obtained and shown in Fig. 7, for which 
the prototype Toshiba PCM Mark II 
prototype was used. Results remain flat 
all the way up to 20.000 Hz. regardless 
continued on page 87 
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When And Where 



ROBERT B. GROVE 

"ONE-SEVEN-FOUR-TWO-SIX: TWO-THREE- 

nine-zero-two." The tape-recorded fe- 
male voice drones on. Tuning through 
the shortwave Spectrum, we find another 
station... this time in Spanish. "Cinco- 
nueve-tres-cuatro-uno; tres-cinco-dos- 
uno-seis." 

Those so-called "numbers stations" 
populate the shortwave spectrum, fol- 
lowing regular schedules. (See Table !). 
They announce no callsign and usually 
transmit their cryptic one-way messages 
for approximately 15 minutes. The 
same numeric sequence is often repeated 
on a nearby frequency (see Table 2). 
[The frequencies of many more num- 
bers stations are included in a book list- 
ing over 6,000 radio stations, their fre- 
quencies as well as what they broadcast. 
The book is entitled "Confidential Fre- 
quency List" and is available from 
Gilfer Associates, P.O. Box 239, 52 
Park Avenue, Park Ridge, NJ 07656 for 
$6.95— Editor.] 

Who are these phantom broadcasters? 
Where are they located? Perhaps most 
important, what is the nature of their 
encoded messages? 

One thing is certain: They have been 
on the air for at least 20 years. In all 
that time, no one has publicly settled 
the enigma. Many possible solutions 
have been suggested: They are monetary 
statements for world-bank transactions; 
coffee-plantation price quotes; bolita 
scores; instructions for insurgents in 
foreign countries; arrival-departure 
schedules for agents; or.,, nothing at 
all — merely part of the psychological 
cold war! 

While most broadcasts are made in 
full-carrier AM, occasional single side- 
band transmissions are monitored . 

Voice transmissions aren't the only 
mode; Morse code is frequently repotted 
with similar messages, often in three- 



N umbers, numbers everywhere — and nobody seems to have 

any idea what they're all about. After reading this, 

tune in and maybe you'll come up with the answer. 



TABLE 1— A BRIEF SAMPLING of 

the numbers stations. 



FREQUENCY 
(kHz) 


TIME 
(UCT) 


3060 


On the hour 


3090 


Quarter past 
the hour 


6772 


0615, 0700 


6840 


1025 


10570, 14968 


2225 


TABLE 2 — Some additional frequencies 

(kHz) recently reported by various 

listeners. 


3178 


7322 


3435 


7445 


4670 


5727 


5775 


7887 


5812 


8418 



letter groups. Some listeners have even 
gone to the trouble to show a relation- 
ship between the number groups and 
the letter groups. 

A former intelligence officer states 
that the Russian KGB — the secret police 
(formerly NKVD)— used CW five-letter 
Russian Cyrillic to broadcast to their 
posts in the USSR and elsewhere. The 
transmissions were in the 8-MHz region, 
but they identified themselves with 
legitimate cailsigns which were regis- 
tered with the ITU (International Tele- 
communications Union). It is veiy un- 
likely that those are the stations that 
are being reported. 

Let's examine some of the hypotheti- 
cal suggestions which have been offered. 

World-bank transactions: Although 
visitors to Latin American countries 
have noticed large antennas on the tops 
of some of the banks, it would seem un- 
likely that international banking would 
operate via a clandestine network. 



Such activities have never been reported 
among the myriad member countries, 
and the frequencies chosen for numbers 
transmissions would not support such a 
large geographical network. Keyboard 
teletype would be far more practical for 
such monetary transactions. 

Coffee plantation price quotes: Al- 
though a rather far-out suggestion, it 
shouldn't be dismissed without some 
consideration. Frequencies chosen for 
the broadcasts are usually in the lower 
part of the shortwave spectrum, and 
would favor propagation throughout 
Central and South America. About the 
only reaction that can be applied here is 
intuitive: It doesn't seem likely. 

Bolita scores: The Cuban lottery and 
Bolita are popular sports among Latins. 
Could this be an informational system 
providing such traffic to lottery book- 
makers? Again, the answer must re- 
main "Unlikely." It is a little too 
obvious. 

...Or, nothing at all? While that is a 
distinct possibility in a world in which 
some things don't make any sense at 
all, there is considerable evidence that 




MCKAY-DYMEK MODEL DR-101 covers a fre- 
quency range between 50 kHz and 29.7 MHz. 




REALISTIC MODEL DX-300 communications re- 
ceiver covers a frequency range between 10 kHz 
and 30 MHz. 





YAESU MODEL FRG-7000 covers a frequency 
range between 250 kHz to 29.9 MHz. 




HEATH MODEL SW-717 4-band receiver covers 
550 kHz to 30 MHz. 

would weigh against the hypothesis. 
First of all. such tactics would be aimed 
at our intelligence organizations. Over 
a period of some 20 years, even with 
admitted bungling, U.S. Intelligence 
would have been able to see through 
such a transparent diversionary tactic. 
In fact, there have been several re- 
ported cases in which the message had 
technical difficulties, and frantic live 
broadcasts were made to ensure the 
success of the transmission. During 
Hum cane Frederick, one station was 
apparently knocked off the air, and an 
alternate frequency became active for a 
week, apparently until repairs could be 
effected. 

How about spies? 

Yes, how about that? Although the 
transmission could be cryptographic 
training sessions (as suggested by one 
prominent listener with a military back- 
ground) such training could be provided 
more easily with cassette tapes. Of 
course, nothing beats practical, on-the- 
air experience! 

It would seem that after 20 years, 
someone would have the presence of 
mind to suggest using radio direction- 
finding techniques to home in on those 



"bogies." Their repeated schedules 
and long transmission times would 
make them ideal targets. 

As a matter of fact, that has been 
done, and by an agency no less than our 
own Federal Communications Commis- 
sion ! One of the more classical broad- 
casters is the one heard on 3060 kHz at 
1 5 minutes after the hour. Several RDF 
attempts have nailed that one down as 
being in Havana, Cuba. That has been 
corroborated by another intelligence 
agency, and also by several private 
hobbyists. 

But other listeners, all with excellent 
equipment and unquestionable qualifi- 
cations, have found additional "fixes" 
for similar stations: San Juan, Puerto 
Rico; Portland. Oregon; Northern Vir- 
ginia; the West Coast of Florida; even 
London, England! 

To confuse things further, many 
languages are reported besides English 
and Spanish; they include Czechoslo- 
vakia^ German, and English being 




PANASONIC MODEL RF-4900 Is a portable 
communications receiver that can cover the 
frequency range between 1600 kHz and 31 MHz. 





5 


6 


7 


8 


1 


N 


A 


S 





2 


6 


E 


M 


R 


3 


O 


B 


I 


D 


4 


T 


9 


3 


U 



15 48 27 36 26 28 17 
NUMBERS 







17 45 16 45 37 18 15 17 
STAT IONS 






47 35 25 35 
3 6 


16 15 38 
AND 


47 35 46 35 
3 9 



FIG. 1 — The Polybius square (checkerboard or 
grid) uses digraphs. Each set of two numbers 
keys out a box in the grid. For example, 15 = N. 



read by someone with a heavy European 
accent! 

Clearly, the operation is extensive- 
multinational. Are they all tied together? 
If they are, what would be a common 
interest between Havana and Northern 
Virginia? Could those be clandestine in- 
telligence broadcasts to foreign agents? 
If so, who is foreign and in which coun- 
try? The more we investigate those 
strange broadcasts, the more paranoid 
we are likely to become. 

Taking the content of the transmis- 
sions at face value, we would probably 
conclude that they are using some sort 
of cryptographic means of encoding. 
What type of code is likely? Among the 
easiest to use is the "one time pad." In 
that system, a list of letters or numbers 
is chosen at random to replace actual 
characters in the text. The pad is used 
only once and discarded. A new pad is 
used for the next message. 

Listeners who have been close to in- 
telligence work say that the one-time 
pad is highly unlikely; There are too 
many similarities among the different 
messages that have been copied. Not 
ony that, but when a suspected agent is 
caught with a one-time pad in his pos- 
session, that is prima facie evidence of 
his subversive activity! 

More likely, the numbers messages 
constitute a checkerboard grid or Poly- 
bius square (see Fig. I). In that arrange- 
ment, a checkerboard pattern of boxes 
is laid out, and all the necessary letters 
and numbers from the original text of 
the message are sprinkled through the 
grid. Each row is given a letter (or num- 
ber) and so is each column. By calling 
out a pair of letters or numbers (called 
digraphs) we key out each of the hidden 
characters in the grid. 

As to the real nature of the broadcasts 
and what the texts actually hold, we 
have no information. And if we had, we 
would not be allowed to reveal it. But 
we would enjoy hearing from anyone 
out there who thinks he may hold the 
key to those fascinating numbers sta- 
tions! ft-E 
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Backyard Satellite— TV Reception 

FACT or FANTASY 



FRED HQPENGARTEN, K1VR* 

THE INTEREST GENERATED BY THE IDEA 
of receiving programming intended for 
cable-TV operators has been unbeliev- 
able. For people with poor reception, or a 
limited selection of VHF/UHF televi- 
sion, satellite TV is a banquet for the 
entertainment-starved. But don't be too 
quick to think that it is for everyone. 

View of the "bird" 

At 4 GHz, geostationary satellites 
(called "birds") are limited to line-of- 
sight communications. Unfortunately, 
that means that if you are in Portugal, the 
lower Caribbean, Southern Mexico, or 
Venezuela (to cite location examples of 
people I've been forced to disappoint late- 
ly), you really have no hope of watching 
American domestic satellites. Those loca- 
tions are just too far from the center of 
the footprint. 

Even if you are right here in the good 
old U.S.A., you've got to "see" the spot in 
the sky where you will find the satellite. 
For example. I recently sold a system to a 
man living at 42°, 26', 20"; 71 °,l 8', 03", 
to be specific. From his house to the 
RCA Satcom Fl, at 135° over the equa- 
tor, the azimuth is 25 1.56" and the eleva- 
tion is 10.54°. After walking around his 
land with a compass (for azimuth) and a 
clinometer (for elevation), I found a spot 
where we could erect an antenna, if he 
was willing to cut off a large branch from 
a near-field tree, and willing to cut down 
entirely two trees almost 200 feel away. 1 
love trees, mind you. But they kill recep- 
tion at microwave frequencies. 

If you have no "sight" on the "bird," 
you'll have no reception from "line-of- 
sight" signals. 

Big dishes 

Given a fairly weak signal, and some 
crowding in the sky, it is necessary to 
have a fairly big antenna. Standard anten- 
nas are between three and five meters in 
diameter. The larger ones are necessary 
on the two coasts, and the Southern tier. 

'President. Channel One, Inc., SB Avalon Road, 
Newton, MA 02168. 



Despite the "FM Advantage," (capture 
effect) of satellite TV signals, a smaller 
than necessary antenna will only give you 
shadows. Just because you own a three- 
foot dish, that doesn't mean that a three- 
foot dish will work. Those neat Japanese 
systems you have heard about, selling for 
$500- 1 000, are for an experimental 12- 
GHz satellite. Don't look for that here 
before 1984, the proposed start date for 
COMSAT service. 

Perhaps you've been thinking that one 
of these big dishes can be moved from one 
satellite to another, like rotating a fifteen- 
meter beam. Wrong again. Unless you 
buy a motorized version, very expensive, 
you'll have to go out in the backyard each 
time you want to change satellites. Count 
on using two peopje and taking at least 
15-20 minutes each time. As winter rolls 
around herein New England, the thought 
loses appeal. 

Don't forget something else about big 
parabolic reflectors: They act like big 
sails in a wind. For that reason you can't 
raise one very far off the ground without 
a substantia! support system (concrete 
and cross-ties, or l-bcam construction), it 
can even cause problems mounted on top 
of your apartment building, unless prop- 
erly shielded from the wind. 

Sharing with neighbors 

I am frequently asked: "Can a bunch of 
us get together and buy a system?" The 
answer is yes, but ... Of course you can 
receive satellite signals and pass them 
along, but then you are a cable-TV sys- 
tem in the eyes of the law, albeit a small 
one. You will need full-frequency coordi- 
nation (to insure that a nearby terrestrial 
microwave link is not looking down your 
boresight), a license, and agreements 
with the program suppliers to pay sub- 
scription fees. Having done that, you will 
still only receive one channel at a time. 
This means that the person who has the 
receiver, controls what everyone else will 
watch. Just wait for the first 1 AM phone 
call asking you to switch transponders — 
but not offering to help. 




Here are several important points to consider before 
you set up your own satellite-TV receiving station. 



To add more receivers, you must add a 
second Low Noise Amplifier, another 
feedline, power dividers, and another re- 
ceiver for each additional transponder 
you wish to watch simultaneously. 

How far away are your neighbors? If 
they are more than 200 feet away, then il 
is impractical — due to line losses — to 
send 4-GHz signals such a distance. 

Bars and public rooms 

Many of the entrepreneurs of this 
country have figured out that a satellite 
TV system is the perfect complement to 
projection television (wide-screen). Un- 
fortunately, the movie channels won't let 
you buy the rights to show their stuff in 
public rooms. No Showtime, Star Chan- 
nel, Galavision, Home Box Office, Home 
Theatre Network, or Take 2. But not all 
is lost. Obtaining a license is something 
thaL dealers and manufacturers do for 
their customers all the time. With FCC 
license in hand, there is still some won- 
derful programming to watch. 

Here's what can be shown in a lounge: 
ESPN (24-hour sports), C-SPAN (the 
U.S. Congress), the three Christian Net- 
works, Satellite Program Network, Mod- 
ern Cable Programs, WOR (New York), 
WGN (Chicago), WTBS (Atlanta), and 
KTVU (San Francisco). That's a tremen- 
dous amount of sports . . . perfect for 
enjoying more beer. And you would be 
surprised at how interesting some of the 
other programming can be. 

Out-of-this-world entertainment 

There is no need to be scared away 
from satellite TV. But it is a mistake to 
overlook the factors which could cause 
you to stand by while thousands of dollars 
in electronics sits idle. 

Satellite TV is great for country homes 
and places where there is no cable. The 
quantity of entertainment cannot present- 
ly be matched anywhere, on any existing 
cable system. 

I just hope that I've added a touch of 
realism to your consideration of this won- 
derful new world of viewing. R-E 
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NEW 1980 DIGITAL MULTIMETERS FROM | FLUKE | 



801 0A 
$249 

S289 

wf rechargeable 

batteries 

(OPTION- Ot) 




NEW 



8050A 
$349 

$399 

w/rechargeable 
batteries 

(OPTION -01 \ 




8010A and 8012A 

■ Large 3M-D»git LCD's - view in any light 

* Conductance function ■ resistance to \ 0.000 MO 

* AC measurements to 50 kHz and higher 

* True RMS for ac accuracy 

■ TouCh-HoW probe tor tricky places JY800&] 

■ Diode test and low power ohms 

> AC or dc current to 1 amps with £01 OA 

* Resistance resolution to 0-001 with 801 2 A 

* Built-in batteries and charger (Option -01 J 



BOSOA 

-i ' _- - cr i -r? «- s multimeter 

microprocessor technology 

• dB That's right, direct readings In dBm, refer- 
enced lo any of 1 8 impedances that you select 
(rom Ihe SOSOA's scrolling reference memory. 

■ REL: This stands for relate reference fn the dB 
mode or offset measurements In other functions 




801 2A 
$299 

$339 

w/rechargeable 

batteries 

[OPTION- OTP 



■ Conductance function - resistance to 10.000 MO 

• AC measurements to SO kHz and higher 

• True RMS (or ac accuracy 

• Touch-Hotd probe for tricky places jYSOOSj 

• Diode lest and low power ohms 

" Built-in batteries end charger (Option -01) 



NEW 



Model B024A: 
The Investigator 

• Nine functions 
dc voftage 



dc current 

ac current 
resistance 
diode lest 
conductance {VR] 
logic level and 

continuity delect 
temperature (K-lype 

thermocouple) 



8024A 
$219 

* Peak hotd on voltage 
and current functions 

* Selectable audible 
indicalor for 
continuity 

or level detection 

* 3 ft-digit resolution 

■ 0. 1 % basic dc accuracy 

■ LCD display 

■ Overload protection 



Model a 022 A: 

The Troubles hooter 

• Six lunchons 
dc voltage 
ac voltage 
dc current 
ac curreni 
resistance 
diode tesl 

• ?■' r-d gir resohil cm 

• 0.251* basic dc accuracy 

• LCD display 
■ Overload protection 



TOLL FREE HOTLINE 800-223-0474 




8022A 
$139 




Model SO 20 A: • 0.1 % basic dc accuracy 

The Analyst , LCD di3pEay 

■ Seven functions • Overload protection 

dc vollage _ 

ac voltage '" rM Case 

dc current * Two year parts 

ac curreni and labor warranty 
resistance 

diode tesl 8020 A 

$179 



conductance i 1 ■' Rl 
3 H -digit resolution 



54 WEST 45TH STREET, NEW YORK, NY. 10036 212-687-2224 
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BATTERY SUBSTITUTE!* HAS 
MUSCLE 

[T WOULD SEEM THAT BUILDING A LITTLE 

power supply to substitute for four flash- 
light (D cell) batteries would be a simple 
"handbook" job. Not so! The application 
in question is powering a widely-sold toy 
pin ball machine. 

The problem is that the bright bulb and 
electromagnetic counter draw an initial 
surge of about 4 amperes when the steel 
ball activates a scoring bumper. There 
are, no doubt, other toys that suffer from 
the same problem. The pinbal) machine 
used up alkaline batteries at a rate that 
began to cost a significant part of the 
entire house electrical bill. 



TO WALL 
SOCKET 



1. Only moderate filtering on the 
regulator input (see the schemat- 
ic) is needed, and fast recovery 
results. 

2. Massive filtering on the output of 
the regulator is used (not the usu- 
al technique) to supply the 
surges. The three-terminal IC 
regulators are stable under these 
conditions. 

3. A LED is inserted in the ground 
lead of the 5-volt IC regulator. 
This boosts its output voltage by 
about 1.5 volts, and provides a 
nice pilot-light as well. 

Parts are not critical. The line-plug 
supply (transformer is part of plug) that I 
used had an open-circuit voltage of about 
10 volts and could supply a little over 100 
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9-V0LT 

LOW-POWER 

CALCULATOR 

CHARGER 
SUPPLY 



1 15V 



5 VOLT 
REGULATOR 
(SEE TEXT) 



1ZV 



® 



OUT 



TO 

LOAD 



GNO 



:*7on 



// 



LED 
(RED) 



tL 2Qa r 000juF 

^8V 



THIS CAN BE A 
LONG WIRE 



CONNECT CAPACITOR TO REGULATOR TERMINALS 
BY SHORTEST POSSIBLE LEADS. 



The problem has been solved, and I set 
up the following criteria for the design: 

1. The supply should use a sate 
(U-L recognized) line-plug mod- 
ule as calculators or small tape 
recorders using rechargable bat- 
teries do. The idea was not to 
shock too many of our children, 
ages 4 through 14. 

2. The supply should use an inex- 
pensive and easily available regu- 
lator (ike the National LM340T- 
5.0 or the 7805-series voltage 
regulator available from several 
sources. 

3. Despite using the commonly 
available 5-volt logic regulators, 
the supply should provide 6.3 to 
6.5 volts. 

To make the little, 100 mA-rated, cal- 
culator/ charger supply provide 4-ampere 
surges required a minor reversal of design 
philosophy. Not only is the little charger- 
supply limited in power, but the plastic- 
packaged regulators that are easily avail- 
able, are only rated for 1 to 1 .5 amperes. 
Three design tricks provide the solution. 



mA at 8 volts. [A power converter 
designed to supply 9 volts to small radios 
and calculators will do nicely. — Editor] 
The capacitors are also uncritical since 
none of the ripple currents are very high. 
1 happened to use two 100,000-microfa- 
rad computer- type capacitors on the out- 
put because I could get them inexpensive- 
ly. A number of smaller paralleled capaci- 
tors rated at 8 volts or more would cer- 
tainly work well also. Surplus or junk-box 
devices would be quite suitable. The IC 
regulators must have current-limiting to 
avoid damaging the line-plug type supply 
with surges. 

The battery-eliminator components 
can be placed wherever you can find the 
space. The location for the charger is 
obvious — in the wall receptacle. I distrib- 
uted the other parts around the pinball 
machine. The small capacitor and regula- 
tor are on a bracket on the back of the 
machine. The LED is glued into the front 
panel and the two 100,000-/iF capacitors 
are carefully insulated and then taped to 
the machine's back legs,— Peter Lefferts 



NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25 plus a Circuit Board 
Holder, Standard Base and Tray Base 
Mount from Panavise Products, Inc. 
(See photo below.) Selections will be 
made at the sole discretion of the edito- 
rial staff of Radio-Electronics. 




I agree to the above terms and grant 
Radio-Electronics Magazine the right 
to publish my idea. I declare that the 
attached idea is my own original materi- 
al and that its publication does not vio- 
late any other copyright. I also declare 
that this material had not been previ- 
ously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City 



State 



ZIP 



Mail your idea along with this coupon 

to: 

New Ideas 
Radio-Electronics 
200 Park Ave. South 
New York, NY 10O03 



Start Computing For Just $129.95 With An 
8085-Basett Professional Computer Kit— 

Explorer/85 

f 00% compatible with ait 80BOA and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level fi A "— at $129*95— is your starting point. 

Starting at just St 29. 95 for a Level '*A" operating system, 
you can now build the exact computer you want. Explorer VS5 
can be your beginner's system, OEM controller, or IBM- 
formatted S" disk small business system., yet you're never 
farted to spend a penny for a component or feature you don't 
want and you can expand in small, affordable steps,' 
Now, for just S129.95, you can own the first level of a fully 
expandable computer with professional capabilities — a com- 
puter which features [he advanced Intel 8085 cpu, thereby 
giving you immediate access to att software and development 
tools that exist for both the S0S5 and its S080A predecessor 
{they are 100% software compatible/— a computer which 
features onboard S-100 bus expansion— plus instant conver- 
sion to mass storage disk memory with cither 5-1/4" diskettes 
or standard IBM -format red 8" disks. 

For just S ! 29.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don't have them already), 
Explorer/85 lets you begin computing on a significant level. . . 
applying the principles discussed in leading computer maga- 
zines. , .developing "state of the art" computer solutions for 
both the industrial and leisure environment. 
Level "A" Specifications 

Explorer/85 j s Level "A" system features the advanced Intel 
S085 cpu p an 8355 ROM with 2k deluxe monitor/operating 
system, and an 8155 ROM -I/O— all on a single motherboard 
with room for RAM /ROM /P ROM /E PROM and S-JQQ ex- 
pansion, plus generous prototyping space. 

(Lev*] "A" makes a perfect OEM controller for industrial 
applications and « available in a special He* Version which 
can be programmed using 
[he Netronics Hex Keypad/ 
Display*) 
PC Board: glass epoxy, plated 
Z through holes with solder mask 

• I/O: provisions for 25-pln 
(DB25) connector for terminal 
serial I/O, which can also sup- 
port a paper tape reader 
. . . provision for 24-pin DIP 
socket for hex keyboard/dis- 
play ] . . cassette tape recorder in- 
put. ..cassette tape recorder output. . .cassette tape control 
output., .speaker output... LED output indicator on SOD 
(serial output) line. . .printer interface (less drivers). . .total of 
four 8-bit plus one6-bil I/O ports 'Crystal Frequency: 6.144 
MHz * Control Switches: reset and user (RST 7.5] 
interrupt., .additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard * Counter/Time j: programmable, 14-bit 
binary • System RAM: 256 bytes located at F8B0, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems. . . RAM expandable to 64k via S-100 bus or 
4K on motherboard. 

System Monitor {Terminal VrrtionJ; 2k bytes of deluxe 
system monitor ROM located at FW0 leaving 0008 free for user 
RAM/ROM. Features include tape load with labeling . . .tape 
dump with labeling. . .examine/change (intents of memory 
...insert data., .warm start. . .examine and change all 
registers, . .single step with register display at each break point, 
a debuggingAraining feature... go to execution address... 
move blocks of memory from one location to another. ..fill 
blocks of memory with a constant . . .display blocks of memory 
. . .automatic baud rate selection . . .variable display line length 
control (1-255 characters/line), . .channelized I/O monitor 
routine with 8-bit parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

System Monitor (Hex Version): Tape load with labeling. . . 
tape dump with labeling. . .examine/change contents of mem- 
ory... insert data... warm start, . .examine and change all 
^i mm urn mm mmm mmm mmi mmi mmm mmm mtm .hm mm 
Netronics R&D Ltd., Dept. RE-6 
333 Litchfield Road, New Milford, CT 06776 
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Level "A" at $129.95 is a 
complete operating system, 
perfect for beginners, hob- 
biests, or industrial eon- 
trailer use. 




'TO 

A* 



■ 



Hex Keypad /Display, 




Please send the items checked below — 

□ ExpJorer/BS Level "A" Kit (ASCII 
Vers ton) , S i 29 SS plus S J p&h, 

f. £xplorer/S5 Level "A" KM (Hex 
Version), 51 19.95 plus S3 p&h. 
D 8k Microsoft BASIC on cassette 
tape, $64*95 postpaid, 

□ Hk Microsoft BASIC in ROM Kit 
{requires Levels "B." "D," and "B"), 
SW.95plusS: p&h. 

D Lev*. ♦*»•■ (5*100) Kit, 549,95 plus 
S2p*h. 

□ Level +l C n> (S-100 6<«fd expander) 
KM. $39,95 plus S2p&h. 

D Level "D M (4k RAM) Kit, 569.95 
plus $2 p v n . 

O Level "E 1 ' (HPROM/ROM) Kil, 
S5.95 plus 5Q*p&h< 

D Deluxe Steel Cabinet for Explorer/ 
85* 549*95 plus S3 p&h. 
D ASCII Key board /Computer Ter- 
minal Kit (features a full 12S character 
set, upper & lower case h full cursor con- 
trol 75 ohm video output convertible 
to baudot output, selectable baud rate, 
RS232-C or 20 ma. I/O. 32 or 64 char- 
acter by 16 line formats, and can be 

I used with either a CRT monitor or a TV 
set (if you have an RF modulator), 
- $149.95 plus S2. 50 p&h. 



registers. . .single step with register display at each break point 
.,,go to execution address. Level ll A" in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad /Display, 

u^- Hex Keypad/Display 
Specifications 
Calculator type keypad with 24 
system defined and 16 user 
defined keys, 6 digit calculator 
type display which displays full 
address plus data as well as 
register and status information. 

Level "B" Specifications 

LeverB" provides the S-100 signals plus buffers/d riveri to 
support up to six S-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks. . .address decoding for onboard 8k EPROM expan- 
sion selectable in 8k blocks, , .address and data bus drivers for 
onboard expansion . . .wait stale generator (jumper selectable), 
to allow the use of slower memories . , .two separate 5 volt 
regulators. 

Level "C" Specifications 
Level iL C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
S-100 cards directly into the 
motherboard. Both cage and 
Explorer f&5 with Level cards are neally contained inside 
"C" card cage. Explorer's deluxe steel cabinet. 

Level "C" includes a sheet metal superstructure, a 5-card gold 
plated S-100 extension PC board which plugs into the mother- 
board, Just add required number of S-100 connectors 
Level "D" Specifications 

Level HH D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorcr/85 memory to 4k (plus the original 256 bytes located 
in the BI55A). The static RAM can be located anywhere from 
0900 to EFFF in 4k blocks. 

Level "E" Specifications 

Level M E" adds sockets for 3k of EPROM to use the popular 
Intel 2716 or the Tl 2516. Il includes alt sockets, power supply 
regulator, heal sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC's 
(allowing for up to S2k of onboard RAM). 
Order A Coordinated 
Explorer/85 Applications Pak! 

Experimenter's Pak (SAVE SI 2. 50)— Buy Level "A" and Hex 
Keypad/Display for 5199,90 and get FREE Intel 8085 user's 
manual plus i'R3:l- postage A handling? 
Student Ptit (SAVE $24.45)— Buy Level "A," ASCII Key- 
board/Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel S085 user's manual 
plus FREE postage^ handling! 

Engineering Pait (SAVE $41.001— Buy Levels "A," "B." 
"C,*' "D, and "E" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S-100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
SOB 5 user's manual plus FREE postage & handling! 
Business PaJt (SAVE $89.95)— Buy Explorer/85 Levels "A," 
"B, th and "C" (with cabinet). Power Supply, ASCII Key- 
board/Computer Terminal (with cabinet), E6k RAM, 12" 
Video Monitor, North Star 5-1/4" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599*40 and get 10 FREE 5-1/4** minidiskettes ($49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 

Continsntal U.S.A. Credit Card Buyers Oulstda Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Technical 
™ ™ Assistance, Etc. Call (203) 354-9375 ^j 

socialized disk operating system — ju£f| 
plug it in and you're up and running!). I 
5«99.05plusS5p&h. 

□ Power Supply Kil for Norlh Starl 
Disk Drive , S 39.95 plu s S2 p&h . 
I" Deluxe Ctse Tor North Star Diskl 
Drive. $39.95 plus SS p&h. 

□ Experimenter's Pak (sec above).! 
(199 .SO postpaid 

O Student Pik (see above), S319.S5| 
postpaid. 

D Engineering Pak (see above). I 
$514.75 postpaid. 

D Business Pnk (see above}. $1599.40 1 
postpaid. 



plus S2 p&h. 

O Deluxe S(«) Cabinet for ASCII 
keyboard/Terminal, $19.95 plus S2.5D 
p&K. 

: '. Power Supply Kil (± 8V A 5 amps) 
in deluxe steel cabinet, $39.95 plus $2 
p&b. 

D Gold Plaltd S-100 Bus Connectors, 
$4.85 each, postpaid. 
D RF Modulator Kit (allows you to 
use your TV set as a monitor). $8.95 
postpaid. 

□ Itk RAM Kil (S-100 Board expands 
to 64k). $199.95 plus $2 p&h. 
O 321t RAM Kit, 53J9.9S plus S2 p&h. 
D .«K RAM Kit, (459.95 plus S3 P*h. 
D 64k RAM Kit ,4589.95 plus 12 p&h, 
D 16k RAM Expansion Kil (to expand 
any of the above up to 64k), S139.95 
plus 52 p&h each, 

D Intel »085cpu User's Manual, J7.50 
postpaid, 

U Special Computer Grade Cassette 
Tapes, $ 1 .90 each or 3 for S5 . post paid. 
n 12" Video Monitor (10 MHz band- 
width). $139.95 plus $5 ivv.li. 
n North Star Double Density Floppy 
Disk Kit (One Drive) for Explorer/ 
85 (includes 3 drive S-100 controller. 



Total Enclosed $ I 

(Conn, res. add sales lax) By — 

O Personal Cheek DM.O./Cashier'sl 

Check D Visa □ Master Charge | 

(Bank* )" 



Signature . 
Print 
Name 



_Exp, Date _ 



City_ 
State. 



D He x Ktypa d /DUpUy Kit, $69.95 MS, and extended BASIC wiihj*r- 

CIRCLE S3 ON FREE INFORMATION CARD 



-Zip- 
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By Netronics 

ASCII/BAUDOT, 
STAND ALONE 

Computer $1Aa 
Terminal iq * 

The Netronics ASCII/BAUDOT Computer Terminal Kil is a 
m tc f o processor-'coiiiroll'cdt stand alone keyboaid/tcrmi na.1 
rcqurirg no compulcr memory or software, tt allows Lhe use of 
either a 64 or 32 character by 16 line professional display for' 
mat with selectable baud rate, RS232-C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard foltows the standard typewriter configuration 
and generates the entire 128 character ASCII upper/lower case 
set with 96 printable characters, features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
a drive capability of one TTY load, and the ability to male 
directly with almost any computer, including the new Ex- 
plorer/ 35 and ELF products by Netronics, 

The Computer Terminal requires no I/O mapping and 
includes Ik of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCII/BAUDOT 
to serial conversion and serial to video processing — fully 
crystal controlled for superb accuracy, PC hoards are the 
highest quality glass cpo&y For the ultimate in reliability and 
Long life, 

VIDEO DISPLAY SPECIFICATIONS 

The heart of the Netronics Computer Terminal is the micro- 
processor-controlled Nelronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
serial data which is then formatted to either RS232-C or 20 ma. 
current loop output, which can be connected to lhe serial I/O 
on your computer or other interface, i.e,. Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed on a TV set | using an RF modulator) or on a 
video monitor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 
Vide* Output: LSPf Pittto 75 ohm{EIA RS-170) • Baud Rate: 
HOandSOOASCii • Outputs: RS232-C or 20 ma. current loop 
* ASCII Character Set: 123 printable characters— 



! •«**' 0*+,-. /0123456789: ;<=>? 
v abcd«f9hijMftnonrstuwxyz-C;>i 



BAUDOT Character Set: A 3 C D EFG H I JKLltfNQP\ 
RSTUVWX YZ-?:*3t*{}., 9014157; 2/ 6S* 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X- Y cursor addressing * 
Cursor Control: Erase, End of Line, Erase of Screen. Form 
Feed, Delete * Monitor Operation: SO or 60Hz (jumper 
selectable. 

Continental U.S. A, CraditCard Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

_ To Order From Connecticut Or For Technical ^ _ 
r Assistance, Etc. Call (203) 354-8375 

I Netronics R&D Lid., Oept. KE-6 
333 Litchfield Road, New Milford, CT 06176 
| Please stud lhe ilems checked below — 

ID Netronics Stand Alone- ASCII Keyboard/Computer ■ 
Terminal Kil, S 149.95 plus S3 .00 postage & handling. | 
ID Deluxe Steel Cabinet for Netronics Kcyboard/TcrmE- - 
nal In Blue/Black Finish, SI9.9S plus S3. 50 postage | 
I and handling. 
D Video Display Board Kil alone (less keyboard). SJW.95 I 

I plus S3 postage & handling. 
O 12" Video Monitor (10 MHz bandwidth) fully assem- I 
Ibkd and tested, S139.9S plus S5 postage and handling. _ 
D RF Modulator Kit (to use your TV set for a monitor), | 

ISS.05 postpaid. 
D 5 amp Power Supply Kil In Deluxe Steet Cabinet I 
(±8VDC @ 5 amps, plus 6-8 VAC). S39.9S plus S2 
postage &. handling 



Total Enclosed (Conn. res. add sales lax) S_ 



II otaj gncioseo (^onn. res. ana sates tax/ * . B 
By- 

ID Personal Check D Cashiers Check/Money Order B 
D VB,« D Master Charge (Bank* . ) I 

I Accl. * I 

I Signature . Exp, Dale ! 

I Print I 

■ Name . ■ 



| Address 
City 



II 



" State 



_ Zip 



O Send Me More Information 
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Boost communication receiver performance with an audio 
processor. herb friedman, communications editor 



IN A WAY I WAS VERY FORTUNATE TO 

start out in electronic back in the 
golden age of vacuum tubes (the late 
40's and early 50' s) for it was also the 
golden age of the communications re- 
ceiver. A young hobbyist of that day 
got a chance to handle receiver circuits 
that few outside of the military will ever 
get to use. 

It took two hands to count the num- 
ber of amateur and SWL receiver man- 
ufacturers, each turning out several 
models that seemed — at the time — to 
be upgraded every month or two. The 
local "radio parts store" and Ham- 
equipment distributor often gave a full 
wall of shelving to their receiver dis- 
play; there were that many different 
models. 

Using tubes and circuits developed 
for the military during WWII, it was not 
unusual to find a modestly priced re- 
ceiver that featured -at the very least-a 
crystal filter that could slice off an in- 
terfering CW signal as easily as a chef 
slices through roast beef. For a few dol- 
lars more we could get a receiver with 
selectable crystal filters. Then came the 
tuneable IF, where the user could posi- 
tion the IF band bass to drop interference 
of any kind " k off the cliff" (out of the 
passband). Another went a step farther 
and moved into the audio circuits with 
a processor that enhanced or rejected a 
user-tuned audio frequency. 

With its cascode RF amplifier, triple- 



conversion, tuneable IF. audio proces- 
sor, crystal filters, and heaven only 
remembers what else, the last of the 
tubed gold-plate receivers took two 
men to lift and generated enough heat to 
whip up a cup of hot chocolate on a 
nippy night. Fact is, all those tubes 
glowing away in a tabletop cabinet cre- 
ated a major stability problem in some 
"high performance" receivers. Virtually 
everything up to the IF had to be tem- 
perature-compensated, and as a receiver 
aged it often took upwards of an hour 
for the tuning drift to settle down. (Many 
hams never turned their receivers off — 
just left 'em on stand-by.) 

We had finally reached a point of no 
return in consumer receivers; the heat 
was cancelling out the benefits of new 
circuit ideas. 

It's debatable whether the gold- 
plated communications receiver was 
simply a dinosaur whose end was due, 
or whether the introduction of the Col- 
lins S-line — with its relatively simplified 
trouble-free circuits— spelled the end 
for the gold-plated specials, but in a 
few years most receiver brands were 
simply a memory. 

The S-line, the forerunner of the 
modern solid-state single-sideband re- 
ceiver and transceiver, set the standards 
for features we expect in today's re- 
ceivers: A crystal-controlled high-fre- 
quency conversion oscillator to remove 
many of the temperature-compensation 
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Fig. 1 



problems. Those included a low-fre- 
quency tuneable (local) oscillator whose 
low frequency, by itself, makes the cir- 
cuit insensitive to temperature -caused 
frequency drift; and the mechanical 
filter that can be tailored to any desired 
bandwidth for optimum reception of 
CW, AM, orSSB, The mechanical filter 
replaced both the difficult-to-tune crystal 
filter and the tuneable IF, though many 
who used the tuneable IF still think it 
was the most effective receiving aid. 

As for audio processors, they have 
long been a memory as original equip- 
ment, though they are still available as 
low-cost add-ons that (generally) plug 
into a receiver's headphone or speaker 
output. 

The audio processor is basically the 
poor man's Q-multiplier in the sense 
that it can function either as a notch fil- 
ter (to eliminate beats and whistles), or 
as a "peaker" (variable-Q bandpass 
amplifier). If you remember the Q- 
multiplier, it was a regenerative device 
connected into a receiver's IF, As the 
gain or feedback was adjusted towards 
self-oscillation, the effective Q rose 
sharply creating a sharp peak, or notch 
if desired, in the IF response. 

The problem with the Q-rhuttiplier is 
that it used vacuum tubes and was 
usually designed to connect into a 455- 
kHz or IfiOO-kHz vacuum-tube IF. With 
the advent of solid-state receivers, 
several attempts were made at solid- 
state Q-multipliers, but designing a 
"universal" model that could be in- 
stalled without fear of catastrophic 
failure was almost impossible because 
no two solid-state receivers have cir- 
cuits similar enough for modification by 
the average hobbyist. 

Enter, now, the audio processor. 
Using the same solid-state technology 
that made the univeral Q-mu!tiplier dif- 
ficult, it was possible to design an inex- 
pensive audio processor that performed 
essentially the same as an IF Q-multi- 
plier. And the one big advantage of the 
audio processor over the Q-multiplier 
is that it is, in fact, universal: The user 
simply plugs it into the receiver's 
speaker output. 

The Miztiho AP-M! Audio Processor 
shown in Fig. I is typical of what can be 
done at moderate cost. Priced at 551 
from Gilfer Associates, Box 239, Park 
Ridge, NJ 07656, the model AP-M! uses 
almost pure textbook design to synthe- 
con tinned on page 74 
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You'll receive a rebate up to $20 if you give dad 
a Bearcat No-Crystal Scanner for Father's Day. 



Get Dad into all the real excitement of scanning. Or get 
him a more sophisticated scanner. Either way, you'll get 
yourself a nifty rebate. Up to $20. 

Get a 510 Rebate on the Bearcat 210. America's best 
selling Scanner Radio. The amazing 10 channel, 5 band 
crystalless Scanner that tunes in over 6000 frequencies 
with pushbutton ease. Features automatic search, 
selective scan delay, and more. 

Get a 51 Rebate on the Bearcat 21 1 . America's mid- 
priced, spaceage circuitry Scanner. Has 1 8 channel, 
6-band capacity. Automatic search. Direct channel access 
Dual scan speed. Automatic squelch. And digital dock. 



Get a $20 Rebate on the Bearcat 220. The Scanner 
radio that tunes in FM public service frequencies— plus 
AM aircraft communications with pushbutton ease. 
Features automatic search. 

Get a 520 Rebate on the Bearcat 250. America's 
exciting, 50 channel synthesized Scanner. It searches, 
stores, remembers, and brings home live action. Dual 
scan speeds Scan delay. Automatic squelch. Direct 
channel access. Every feature you want. 

See your Bearcat Scanner dealer now, for the greatest 
gift you can give Dad. And get a rebate for remembering 
him so well this Father's Day* 



BC250 




BC210 



BC 220 
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■Rebate offer good on consumer purchases made between May 1, 19SO and June 30, 1980. Offer 
good only in U.S.A. Void where taxed or prohibited by law. Restricted to one rebate per customer 
regardless of the number of scanners purchased. 



i Ti„_ i l Electra Company. 

tJCCyrtJ Division of Masoo Corp. of Indiana 

300 East County Line Road 

Cumberland, Indiana 46229. 



BEARCAT SCANNERS 

The number one way to real excitement. 
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BUILD A 
MASTERPIECE OF SOUND 




percussion and sustain. Wersi's famous 
string orchestra and bass guitar. Exclu- 
sive Sound Computer for 32-128 "One 
Stop Sounds" [total organ presets). 
Transposer. And lots more. 

Build your own masterpiece of 
sound. No technical knowledge re- 
quired. Just follow the clearly illus- 
trated, easy to understand instructions. 
Step by step. Choose from at least 10 
models. (Also factory assembled.) 

Send $6.00 with coupon for your Wersi 
Demo-Package (LP with 1 04-page color 
catalog). 

OUIER5I 
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Wfersi has combined select features of 
the electronic music field, added its own 
creations and years of research by top 
engineers and musicians, to produce an 
incomparable line of organs. 

Space-age technology. True-to-iife voic- 
ing with full drawbar system. Polyphonic 



Wersi Electronics. Inc. 
Depi. 21 

1720 Hempstead Road 
Lancaster. PA i7»i 



Wersi Organs & Kits 
Depl II 

14104 E Firestone Blvd. 
Santa Fe Springs. CA 90670 



Enclosed is $6.00 tor my Demo-Package (LP with 
104-page color catalog.) 



Address- 
City 



.Stale. 



.Zip. 



This is easy- 
onyone con solder 



WITH 



KESTER SOLDER 




KESTER 

SOLDER 



Handymen! Hobbyists! 
DO-IT-YOURSELFERS! 

Let Kester Solder aid you in your home repairs or hobbies. For that household 
item that needs repairing — a radio, TV, model train, jewelry, appliances, minor 
electrical repairs, plumbing, etc. — Save money — repair it yourself. Soldering 
with Kester is a simple, inexpensive way to permanently join two metals. 

When you Solder go "First Class" — use Kester Solder. 

For valuable soldering information send self-addressed stamped envelope to 
Kester for a FREE Copy of "Soldering Simplified", 

LLj kester solder 

Litton 4201 WHfGHTWOOD AVENUE/CHICAGO, ILLINOIS 60639 
CIRCLE 7 ON FREE INFORMATION CARD 



COMMUNICATIONS CORNER 

continued from page 72 

size a Q-multiplier for shortwave re- 
ceivers. The filter is four series-con- 
nected 74 1 operational amplifiers in the 
standard notch -band pass configuration 
—almost part-for-part out of a "circuit 
cookbook." The filter's output feeds an 
LM386 power-am pi if er IC that drives a 
2-inch speaker mounted in the top of a 
5,5- x L.5- x 4-inch plastic cabinet. The 
filter and power-amplifier IC are 
powered by a standard 9- volt battery, 
or by a 12- VDC external power source. 
A voltage regulator built into the device 
regulates the 12 VDC to the required 
9 VDC. 

A three-way switch determines the 
operating mode. One position is NOTCH, 
another is bandpass, and the third posi- 
tion is off, whereby power is turned off 
and the signal from the receiver is fed 
directly to the processor's speaker. The 
input to the processor is through a 
panel-mounted mini-jack. A second 
mini-jack is for an external speaker, 
which disables the processor's speaker 
when the connecting plug is inserted. 
Two LED's, which indicate the notch 
and BANDPASS mode, also serve as the 
pOwer-on indicators. 

Two front-panel controls labeled FRE- 
QUENCY and bandwidth determine the 
center frequency and the width of the 
notch or "peak." The frequency con- 
trol can be tuned within the range of 
400-4000 Hz. 

As a general rule, the greatest effect 
is in the bandpass mode, where the pro- 
cessor is used to peak a desired signal, 
whether CW or voice. The notch filter 
is not as effective because it takes con- 
siderable fiddling with the controls to 
tune out an interference signal, beat, or 
whistle. That contracts with the band- 
pass mode that lifts the desired signal 
out of the general interference. 

Of course, there are times when a 
notch filter is the only thing that will 
work, as when an interfering CW signal 
is many times stronger than the desired 
signal. Unlike the IF Q-multiplier that 
produces a very deep notch that can 
strip out almost all traces of a beat or 
whistle, the simplified audio processor 
has a moderately deep notch that passes 
a considerable amount of the inter- 
ference. The notch contributes towards 
reception by eliminating some beat in- 
terference; the bandpass actually lifts 
the' desired signal out of the interference. 

While nothing is going to convert a 
budget- or mode rate- cost shortwave re- 
ceiver into a gold-plated special reminis- 
cent of the tubed boat anchors of the 
1950's, an audio processor is a relative- 
ly inexpensive way to add "selectivity" 
to lower cost receivers. Best of all it's 
truly universal; you just plug it in to any 
speaker or headphone output jack. R-E 



' ADVANCE IS PROUD TO INTRODUCE ^ 

The ^V HITACHI Line of High Quality Oscilloscopes 

All Hitachi Instruments 
Are Backed by A Two- Year Warranty 
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Hitachi Oscilloscope V-302 
DC-30MHz dual-trace 

1 . TV sync-separator circuit 5. Sweep-time magnifier (1 times) 

2. High-sensitivity ImVVdiv 6. Trace rotation 
(5MHz). 7, Z-axis input 

3. Signal delay line (Intensity modulation) 

4. X-Y operation 

(Also available in single-trace} 



TV sync-separator circuit facilitates rapid video 
signal measurement. 

Extra-high sensitivity; vertical sensitivity of 
ImV/div. now available. 

Built-in signal delay line for leading edge observa- 
tion of quick-rising waveforms {V-301 and V-302). 

X-Y operation very convenient for measuring 
phase difference of two waveforms. 

Sweep-time magnifier effective for precise 
measurement; sweep time magnifying 10 times 
with one-touch operation. 

Trace rotation system for easily adjusting 
bright-line inclination caused by terrestrial 
magnetism. 

Z-axls Input provided-possible to use as CRT 
display. 

0.2us^0.2s-wide sweep range setting. 

One-touch shifting waveform slopes. 

Five modes of vertical deflection operation 
(TypeV-152 and V-302). 

Panel layout with color-coding of respective 
functions. 



HITACHI V-302 & V-152 

Put a proven Hitachi dual-trace oscilloscope on your bench 
for as little as $695, Our V-152 15MHz model includes un- 
precedented sensitivity {1 mV/div.)...10X sweep magnif- 
ication. ..front panel XY operation... trace rotation... Z-axis 
input.. .and more. Meed greater bandwidth? Our V-302 
model is the only 30MHz dual-trace scope with signal delay 
line priced under $1000, with all the above features, to 
make your testing operations fast, easy, and accurate. 
Reliability is exceptional too. (As you'd expect from a 
manufacturer with over 20 years of experience "outscop- 
ing" the competition.) So exceptional, in fact, that Hitachi 
quality is backed by a 2-year warranty.„the longest in the 
industry. Whether you use it for teaching or repairs, for 
video, audio, or computer testing, you can't find more 
scope for your dollar than at Hitachi. Call for more details. 



D V- 1 52 1 5 M Hz Dual Trace $695 * 
□ V-302 30 MHz Dual Trace $945* 
* Probes included. 



Call For 

Special Introductory 

Price OfFer 



Hitachi.. .The measure 
of quality. 




Hitachi Oscilloscope V-152 
DC-15MHZ dual-trace 

1. TV sync-separator circuit 4. Sweep-time magnifier (10 times) 

2. High-sensitivity 1 mV/div 5. Trace rotation 
(5MHz) 6. Z-axis input 

3. X-Y operation (Intensity modulation) 

(Also available in single-trace) 



THE TEST EQUIPMENT SPECIALISTS 



TOLL FREE HOT LINE 

800-223-0474 

V54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-222 



ADVA 
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Don't cut 

yourself out 

of a career as a 

two-way radio 

technician. . . 

MTI offers the only training for 
professional FM two-way radio 
available. Qualified technicians 
are employed in government, in- 
dustry, and public service. But 
training is your key. 

You could cut out a career as 
a two-way radio technician by 
cutting out this coupon. We'll 
send you information on how you 
can learn more about this spe- 
cialized field, at home. 

Name 

Address 

City 

State/Zip — 



B3F 



MTI 



Mobile Training 
Institute 

Box 735, Camp Hill, PA 17011-U.SJl. - 
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Make Custom S-10D Boards 
EASY... with VECTOR 8800R2 

• +Positive Photo Resist coating over 
2 oz. copper on 2 sides. 

• Accurate S-100 standard size (5.3 
in. x 10 in.) with pre-etched gold 
contacts, 50 per side, 0.1 25 sp. 

• 2 mylar sheets and strong etching 
bag supplied free with 8800R2. 

• Expose with sunlamp - No camera 
or darkroom needed. 

copper free borders both sldes-^ 



♦ positive photoresist coating 
over copper and contacts both sides 



*1 9.95 m. 

Simply expose board to film master 
Image, etch and drill holes. Film may 
be photographically prepared or home- 
made using clear mylar supplied. 
Make circuit art work with Vector 
R407 rub transfer art work set ($2.65) 
or use alternate stick on tape. If not 
available locally factory order - Include 
$3.00 shipping, U.S. only. 

prices subject to change without notice 
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12460 Gladstone Ave. 
700979 Sylmar, CA 91342 

CIRCLE 49 ON FREE INFORMATION CARD 




More information on radio products is available. Use the 
Free Information Card inside the back cover. 



BASE STATION ANTENNA, model Comet, is a 
B-element antenna. Specifications include X21 
power multiplication; 12.5-dB gain (34-dB front- 
to-back); 10-ft., 6-ln. turn radius; 11-ft. X 6-in. 



sistorized preamp that runs for hundreds ol hours 
on a 9 volt battery, a volume control, and a trans- 
mit/receive switch. Suggested retail price 
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boom length; 4-square-foot windload area; and 
adjustable VSWR to 1.1:1. List price: $119.95.— 
Wilson Electronics Corp., P.O. Box 19000, Las 
Vegas, NV89119. 

WWVB RECEIVER, mode! LXK, Is fixed tuned to 
receive WWVB, the frequency standard broad- 
cast station. Three BNC output connectors pro- 
vide the user with a 60 kHz carrier signal, a 100 
kHz signal phase-locked to the carrier, and a 





ELSfllEH STAMSARD 

■%#■ *M FREQUENCY 

LXK RECEIVE* 
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$58.32— Shure Bros., Inc., 222 Hartrey Ave., 
Evanston, IL 60204. 

S-CHANNEL SCANNER, the Bearcat 5. is In- 
tended for those who are fascinated by the 
excitement of scanning radios but who may be 
reluctant to invest initially in a sophisticated syn- 
thesized scanner. The unit will receive eight chan- 
nels in any mix of four bands (high and low VHF, 
UHF, and UHF "T" Public Service Bands). It will 
pick up police, fire, government, ham, transporta- 
tion, and other services. In the scan mode It can 
automatically scan all 8 channels at the rate of ten 
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demodulated time code. All outputs 'are 9 volt 
peak-to-peak squarewaves. Features Include an 
LED power indicator, an LED phase-lock indica- 
tor, a 1 microvolt signal sensitivity. 100 dB signal 
gain, a 90 dB AGO range, and a 230 Hz band- 
width. Instruction booklet comes with the unit. 
Price Is $99.50.— Elemek, Inc., 6500 Joy Rd., 
East Syracuse, NY 13057. 

CB MICROPHONE, model 526T Series II Super 
Punch, is designed for compatibility with almost 
all CB transceivers. The unit can be connected to 
transceivers with impedances of over 500 ohms 
and Is equipped with a six-wire coiled cord and 
3PDT switch arranged for universal compatabili- 
ty. Features Include a dynamic element and tran- 
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channels per second and has a lockout control to 
permit bypassing unwanted channels. Channel 
selection may also be made manually. 

The Bearcat 5 features LED channel indicators, 
built-in speaker and telescoping antenna. Provi- 
sion is made for an external speaker and anten- 
na. The units operates on 117 volts AC and Is 
UL-listed and FCC certified. Price, less crystals, is 
$129.95.— Eleclra Company, P.O. Box 29243, 
Cumberland, IN 46229. R-E 



COMPUTER BOOKS THAT TALK YOUR 
LANGUAGE . . . FROM BEGINNER TO EXPERT. 

Howard W. Sams is the source for the best and latest In computer technology. The world's leading authors. Clear, 
concise, easy-to-understand text. Fully illustrated for better comprehension. Actual programs for todays personal 
computers. Informative and entertaining. Titles for everyone . . from the novice to the hobbyist to the expert. 



THE STARTERS 

Entry-level books for the beginner can 
bring the novice up to a high level of 
knowledge quickly. 
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THE HOWARD W. SAMS CRASH 
COURSE IN MICROCOMPUTERS 

The short-cut to understand microcom- 
puters. Spend a few hours with this self- 
instructionol course ond gain a working 
knowledge of all aspects of microcom- 
puters from fundamentals to operating 
systems, programming, peripheral 
equipment and much, much more. 264 
pages, No, 21634. By Frenzel. $17.50, 

MICROCOMPUTERS FOR BUSINESS 
APPLICATIONS 

A microcomputer expert discusses the 
benefits of microcomputer systems for 
small business owners. Explains types of 
microcomputers available, points out pit- 
falls to avoid, and defines computer- 
related terms In easy-to-understand lan- 
guage. 256 pages. By Borden.' No, 21583. 
$8.95. 

A GUIDEBOOK TO SMALL 
COMPUTERS 

If you are contemplating buying a small 
computer system for home or business. 
this book can save you time and trouble. 
Covers fundamentals of small computers 
including hardware and software. In- 
cludes information on manufacturers' 
warranties, service and a handy direc- 
tory of small computer manufacturers. By 
Sarden No. 21698. $5,95 

GETTING ACQUAINTED WITH 
MICROCOMPUTERS 
Provides a complete working knowledge 
of microcomputer organization, opera- 
tion, and programming 288 pages. By 
Frenzel. No. 21486. $8.95 

FUNDAMENTALS OF DIGITAL 
COMPUTERS (2nd ED.) 

Unravels the mysteries of computers ond 
programming. 320 pages. By Spencer. 
No. 21534. $9.95. 

INTRODUCTION TO MICROCOMPUT- 
ERS FOR THE HAM SHACK 

Gives the radio amateur an opportunity 
to be in the forefront of utilizing and de- 
veloplng techniques in "com- 
putercotions." 96 pages, 8y Helms No. 
21681. $4.95. 

LEARN ABOUT MICROCOMPUTERS. SAVE 
10V . .AND GET A FREE GIFT! 

THE COMPUTER PRIMER LIBRARY 
This 3-volume "starter" library wos 
selected for the novice who wants to 
learn about microcomputers. Concepts- 
Programming. Computer graphics, Lan- 
gudges. Gomes. By Mitchell Walte and 
Michael Pardee— two of the leading 
authors In the field of computers, 
MICROCOMPUTER PRIMER— 368 pages 
of up-to-date facts on microcomputers 
and computer concept, 
COMPUTER GRAPHICS PRIMER-Over 20 
programs for creating your own video 
graphics [complex drawings, plans, 
maps, and schematics) on the new 
6502 -based personal computers, 
BASIC PROGRAMMING PRIMER— Provides 
a working knowledge of BASIC, the most 
popular computer language today. Ex- 
plains fundamentals, of BASIC, program 
control, organization, additional 
functions, variations, and includes o 
game program. 

3-VOLUME LIBRARY PACKAGE ONLY 
$30.47— Includes a FREE COPY of YOUR 
OWN COMPUTER— an Introduction to 
home computers, No. 21706 



THE PROGRAMMERS 

A computer Is only as good as the 
software. Sams offers several books that 
explain programming and tell you how 
to develop, debug and test programs for 
your equipment. 
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PROGRAMMING 4 INTERFACING THE 
6502, WITH EXPERIMENTS 

Dr. De Jong has compiled 14 chapters of 
information and programs for 6502-based 
microcomputer systems. Experiments and 
examples are written so that a kIM, AIM or 
SYM system may be used to reinforce the 
material In each chapter. 448 pages. By 
De Jong. No, 21651. $11.95. 

HOW TO PROGRAM AND INTERFACE 

THE 6800 

Discusses the internal structure, instruction 
set, and programming techniques for the 
6800. Experiments demonstrate "real 
world" applications. By Sfaugaord. 432 
pages. No. 21684. $13.95. 

DBUG: AN 8090 INTERPRETIVE 
DEBUGGER 

Covers program operation and how its 
applied to program development and 
testing- 112 pages. By Titus and Titus. No. 
21536, $4.95. 

6502 SOFTWARE DESIGN 

Tells how to program for the 6502 
assembly language. 288 poges. By 
Sconlon. No. 21656, $10.50. 

8060/8085 SOFTWARE DESIGN— 2 

VOLUMES 

VOLUME 1 gives you an introduction to 

assembly language programming. 336 

pages By Titus. Larsen, Rony, & Titus. No 

21541. $9.50 

VOLUME 2 is a unique, one-of-a-kind 

computer science book for the design 

engineer. Written in Intel machine code. 

352 pages. By Titus, Larsen. & Titus. No. 

21615. $995. 

TWO-VOLUME SET No. 21669 ONLY $17.50 

TEA AN 8080/8085 CO-RESIDENT 
EDITOR -ASSEMBLER. 

256 pages. No. 21628. By Titus. $8,95. 



THE COMPUTER 
TECHNOLOGY LEADERS 

Even if you're an avid computer buff. 
rapidly changing fechnologv makes it 
difficult to stay current. Sams has a 
complete line of books and reference 
publications to help you keep abreast 
of the current state-of-the-art. 
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MICROCOMPUTER-ANALOG 
CONVERTER SOFTWARE & 
HARDWARE INTERFACING, 
Concepts ond techniques of Interfacing 
digital computers to analog devices. 
288 pages. By Titus, Titus, Rony, & Larsen, 
No. 21540. $9,50. 

TRS-e0 INTERFACING. 

192 pages No. 21633. By Titus. $8.95, 

INTERFACING ft SCIENTIFIC DATA 
COMMUNICATIONS EXPERIMENTS. 

160 pages By Rony, Larsen. Titus, Mitus, 
No. 21546. $5.95. 

MICROCOMPUTER INTERFACING 
WITH THE 8255 PM CHIP. 

224 pages. By Golds brough. No. 21614. 
$8.95. 
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Z-80 MICROPROCESSOR 
PROGRAMMING & INTERFACING— 2 
VOLUMES. 

800 pages. By Nichols, Nichols. & Rony. 
No. 21611. $21.95. 

INTRODUCTORY EXPERIMENTS IN 
DIGITAL ELECTRONICS AND 8080A 
MICROCOMPUTER PROGRAMMING 
AND INTERFACING— 2 VOLUMES. 

912 pages. By Rony, Larsen, & Titus. No. 
21552. $20.95. 



A BEST-SELLER .. . 

A TREMENDOUS VALUE! 

This is the most comprehensive 
reference available on all phases of 
computers and their applications. 
Contains over 22,000 definitions, 
acronyms, and abbreviations. 14 
appendices. Hardbound. 944 pages. By 
Sippl & Sippl. No. 21632. $29.95. 



COMPUTER DICTIONARY & 
HANDBOOK (3RD EDITION) 
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THE LOGIC COOKBOOKS 
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LANCASTER'S COOKBOOK LIBRARY 

A famous resource for all electonlcs 
buffs who wont to know what makes TTLs, 
CMOS, and active filters cook— what 
they are, how they work and how to use 
them. By Don Lancaster, one of the most 
popular authors in the electronics 
industry. 

TTL Cookbook No. 21035 $ 9.50 

CMOS Cookbook No 21398 $10.50 

Active-Filter Cookbook No. 21168 $14.95 



TOTAL LIST PRICE 
Less 15% Discount 

YOU PAY ONLY 



$34.95 
524 

$2971 
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ORDER SPECIAL UBRARY PACKAGE 
NO. 21707 AND SAVE! 



Howard UJ. Sams Si Co., Inc. 



ORDER FORM 

HOWARD W SAMS & CO., INC. 

4300 West 62nd Street, P.O. Box 7092 

Indianapolis, Indiana 46206 

(317) 298-5400 

Indicate quantity in box-es above ancf complete 

ordering information. beSow 



Add local soles tax where applicable 

GRAND TOTAi 

D PAYMENT ENCLOSED 

□ CHECK D MONEV ORDER 

□ MASTER CHARGE □ BANK AMEfilCARD/VISA 



Exp, Date- 



Account No.- 



Interbank No [Master Charge only) _ 
Minimum Credit cord purchase $10 



ADOttt 



Nome [pfintj_ 

Signature 

Address 



City- 



-State- 



_Zip_ 



Prices sub|ect to chanoe withoui notice. All books 
available from Sams Distributors, Bookstores, ond 
Computer Stores Offer good in US. only. In Canada. 
contact Lenbrook Industries Ltd, Scarborough, M1H 

1H5, Ontario, Canada. 
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Conventional power-supply circuits that look very odd, 

JACK DARR, SERVICE EDITOR 



IN PAST COLUMNS, WE HAVE DISCUSSED 

some of the newer DC power supplies. 
They work, but some of them seem to be 
a little too complex. The more parts used 
in a given circuit, the greater the chance 
of failure, (One of the designs uses 14 or 
15 transistors.) Personally, the simpler 
the circuit, the better I like it. 

Now, for a change, let's look at a cou- 
ple of the more conventional DC power 
supplies. One is fairly new, the other 
pretty old. Both look just a bit unusual, 
but when you check them out you find 
they use familiar circuitry. 

One is used in the Admiral K19-series 
of chassis. Figure 1 shows the circuit. At 
first glance, it looks pretty complicated — 
but let's follow the circuitry. 




olas. The filtered output of the + 290-volt 
DC line, also goes to the bottom end of 
the 110 VAC winding on the power 
transformer. Top end of the winding con- 
nects to diode D100 (another half- wave 
rectifier). The output of D 100 is +400 
volts. That is because the bottom end of 
this supply is "stacked" on top of the 
+ 290-volt line. The DC voltages add to 
provide the +400 volt output. The +400 
volt line is dropped by a resistor to pro- 
vide + 340 volts. Note that the filter 
capacitors for the +400 volt line and the 
+ 340 volt line return to the +290 volt 
line, not to ground. That is where the 
"stacking" effect is obtained. 

Every one of the circuits used here are 
conventional. We have worked with them 
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The +l45-volt supply comes straight 
off the AC line, through diode D103. 
Stock filtering is used to smooth out the 
supply. From that the + 1 35-voll and 
+20-volt lines are taken, reduced by 
resistors. 

The AC line also goes to CI 05, then to 
diodes D101 and D102. The two diodes 
and capacitor are connected as a stock 
half-wave voltage doublcr. That produces 
the +290-volt line. 

Now, we come to a circuit that is not 
often found in a TV receiver, but which 
was quite common some years ago in 
many two-way radios, especially Motor- 



a long time. Any problems in here should 
be easy to find. 

One of the possible faults listed in the 
Admiral News Letter shows the symp- 
toms of weak video, retrace lines and very 
little control of brightness. Checking DC 
voltages reveals that the +400-volt line is 
quite low, somewhere around +3 10 volts. 
The +290-volt line will be normal. 
Cause: the 1 10 VAC winding on the pow- 
er transformer is open. 

Another one is "No video or sound but 
raster present." Cause of that can be an 
open resistor in the + 1 35-vott line, such 
as R 101 or R 102. A shorted Zener diode, 



D104, can also kill the +20-volt line. 
Hum-bars floating up through the picture 
can be caused by an open capacitor 
(CI 08) on the +20-volt line. Scope the 
+ 20-volt line and look for ripple or any 
signal. 

In short, all of the circuits used here 
are conventional and so are the problems 
caused by defective components. The 
novelty is in the way they're all tied 
together, stacked, and so on. For testing, 
use the same old methods we've used for 
years. 
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The other power-supply circuit is from 
quite an old TV set, a model 362 Setch- 
ell-Carlson. Figure 2 shows this one. 
Here again we get different DC voltages. 
Before reading farther, look at the circuit 
and see if you can tell what it is. You've 
seen it many times, though it may not 
look familiar in this configuration. 

This is a plain half-wave voltage dou- 
bler. However, it looks odd, because the 
input capacitor isn't in its usual place on 
the input of the two diodes. It's at the 
bottom of the transformer winding and 
returns to ground. The function of the 
capacitor is exactly the same as in the 
more familiar circuit. By isolating that 
point, they are able to get a +120- volt 
DC supply, without having to use big 
dropping resistors. 

This circuit was sent in by a reader in 
New York. The complaint was that the 
power transformer ran very hot. The set 
worked perfectly but after about 1 5 min- 
utes it got hot. All DC voltages checked 
OK. The reader also complained about 
resistor R88, running very hot; however, 
he said the drop across it was exactly 20 
volts, which was correct. The resistor has 



a voltage drop of 20 volts across it to 
develop the +26 5 -volt supply from the 
+ 285-vohline. 

1 told him that in a lot of the older TV 
sets, including some of the old RCA color 
sets, the power transformer did run quite 
hot. I suggested cooking the set for sever- 
al hours and if it didn't have any smoke or 
smell, send it home! After all, it had prob- 
ably been working like that for many 
years! What might seem to be excessive 
heating might just be "the nature of the 
brute." 

Problems in this circuit should be easy 
to pin down; low DC voltages, possible 
open input filter; open diodes, and so on 
and on. 

There you have it. Perfectly ordinary 
circuits, once you trace them out. 

The reader also wondered where he 
could get a replacement power transform- 
er since the company had been out of 
business for so long. Looking at it, this is 
just a plain 1 : 1 isolation transformer! Sec- 
ondary voitagc is 1 1 7 VAC. The heaters 
could be supplied by a small filament 
transformer tacked on somewhere, in case 
of need. R-E 



service 
questions 

VERY LOW HIGH VOLTAGE 
lean only get 5kv of high voltage on this 
Heath kit model GR-681. The locus volt- 
age is also very low. I've checked every' 
thing I can think of. Any help you can give 
will be useful— H.S., Euclid, OH. 

1 suggested he perform standard tests 
for this type of problem. 

He wrote: "I tried all the things you 
suggested before I wrote, and I finally 
found it. The .0 1 (if spark-gap capacitor 
on the control grid of the 6BK4 high volt- 
age regulator turned out to be very leaky. 
I hadn't suspected the regulator. Thanks 
just the same." 

NO COLOR 

/ can't get any color at all on a Phifco 
19KT40B. I can get a white screen by 
setting the screen controls. What's going 
on? — ft. P., Methuen, MA. 

With these symptoms, you are proba- 
bly losing the color signals somewhere in 
the bandpass amplifiers. Feed a color-bar 
signal into the input, and then scope the 
1st bandpass amplifier stage. Look for the 
typical comb pattern. If it's there, go on 
and run it down through the other stages 
till you get to the demodulator input. 
Somewhere in there you are losing all of 
this signal. The scope will tell you where 
it's stopping. By the way: if you can get 
comb signals through the bandpass, but 
still no colors on screen, check color- 
oscillator IC91. Check for the normal 
+ 12.58 volt supply on pin 8. If this is 
OK, check all other DC voltages, [f these 



are off, replace this [C. We've had some 
problems with it. Subs in several replace- 
ment lines — RCA, Sylvania, etc. 

MORE BRADFORD PROBLEMS 
The vertical linearity control in this 
Bradford 57141, or C-WESS7141, chassis 
V-2487-7, is burnt up. I can't find a Photo- 
fact schematic on it. Can you help? J.O., 
Winthrop, ME. 

More people made Bradfords than any 
other known name. However, in a few 
cases, we can get something. You're one 
of the lucky ones! This was built by West- 
ing ho use; Sams Photofacts list this in 
812-4. The V/Lin control is a 10- 
megohm unit. Key clue here is that West- 
inghouse part number, "V-2487-7". 

CROSSOVER DISTORTION 
This modal TEC S-15 power amplifier 
has a bad distortion problem. I've re- 
placed the output transistors with ECG- 
121's. The trouble seems to be crossover 
distortion; I can't quite get a handle on 
it. — H.H., Baltimore, MD, 

Crossover distortion is almost always in 
the output stage and is due to mis- 
matched transistors or a bias problem. 
Since you used identical transistor types 
here, this leaves the bias problem. Check 
all the bias diodes that are used. These 
determine the bias on the output stage; if 
they're bad, away you go! In this case a 
diode similar to an ECG- 109 should 
work. Bias diodes should be made of the 
same material as the transistors. From the 
DC voltages given, this component seems 
as if it should be a germanium diode; it 
shows 0.2-volt drop. If the drop was 0.8 
volt, the diode would be made of silicon. 
(Feedback: "This worked! The ECG- 
109 seems to do nicely.") 

OLD TUBE TYPE 

I've gotten an old Philco Type 60-121, 
and I need a No. 75 lube for it. Do you 
have any idea where one could be 
found? — S.A., Framingham, MA. 

Not definitely; check with antique ra- 
dio dealers, etc. If you can find a type 
6Q7, this is an exact duplicate with an 
octal base. You can use an adaptor or 
change the socket. Another solution is a 
6SQ7, which is a 6Q7 in a single-ended 
base. Specs identical. 

CALTEX IC'S FOR SMALL 
CALCULATORS 

Roger Doering of Lakewood, CO, 
writes back: "I asked you about a Caltex 
IC for a calculator. You did not find any- 
thing on it (He's right! I hunted every- 
where.) I did locate a source, if anyone 
else wants to mess with these things. 

International Electronics Unlimited, 
225 Broadway, Jackson, CA 95642, has 
the CT5001, CT5005 and CT7001 IC's. I 
hope I don't get any more of these little 
monsters, I was trying to fix this calcula- 
tor one for a friend!" 

Thanks very much, Roger. R-E 




NOW— the best 
in Electronics 
training can 
cost you less — 

No school, large or small, gives you better 
electronics training than E.T.I. Nor, at a 
fairer price. Compare quality, price, ser- 
vice, background. ETI has been training 
men & women for entry into or advance- 
ment in electronics since 1909, utilizing 
educational techniques of RCA and Syl- 
vania. Only ETI combines Autotext pro- 
grammed learning, "listen & learn" cas- 
settes and "hands-on" projects designed 
for learning at home, quickly, easily. Wide 
course choice. 




SEND TODAY for all new FREE catalog 
or for faster service, use the toll free tele- 
phone number below, day or night. No 
obligation — no salesmen will call. 
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A 555-timer-based signaling and control circuit that can be 
used in a variety of applications. 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



THIS MONTH'S MAIN PROJECT IS A VERY 
flexible signaling and/or control device 
that can be used in a variety of ways. 
We'll look at several applications. The 
basic circuit is shown in Fig. 1 . 

Once again the old faithful 555 timer 
functions as a variable- frequency square- 
wave oscillator. On each half-cycle, one of 
the LED's lights- — which one of them 
depends, of course, on whether output- 
pin 3 is positive or negative at that partic- 
ular moment. 

If you make one LED red and one 



higher, persistence of vision makes it 
appear that both LED's are on continu- 
ously. You may notice that they are a bit 
dim but not enough to matter. 

If switches and diodes are added as 
shown in Fig. 4, you have quite a signal- 
ing device. Close one switch and the 
green LED is on; close another and the 
red is on; close the third and both are on. 
If you place the LED's at a remote loca- 
tion, you can send at least three distinct 
pieces of information on the one wire. 

There you have a few ideas for using 
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green, you have a model traffic light 
when the 555 is set for a very low fre- 
quency. {Remember that changing the 
value of capacitor CI will move the fre- 
quency range up or down.) If you like, a 
capacitor of about 2000 jiF or so connect- 
ed from ground to point A or B will 
remove the "snap-action" on and off 
either or both LED's. 

Other devices can he controlled in 
phase with the lights by adding the circuit 
shown in Fig. 2. This 555 is a monostable 
oscillator that switches when the trigger- 
ing line is connected to point A or B in 
Fig. 1 . In turn, the relay pulls in and 
releases as the "traffic light" sequences. 

Now the relay can be used to do such 
things as stop a model car or train when it 
approaches a red light. One method of 
accomplishing that is shown in Fig. 3. A 
section of rail is insulated and fed through 
the relay contacts. When the relay pulls 
in, power is removed from the isolated 
track and the car or train stops when it 
gets there. On the next half-cycle 
(green), power is restored and the model 
moves on. 

Returning to Fig. 1 and the basic cir- 
cuit, you know that the LED's are on 
alternately. If the frequency is made 
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the gadget. Let your imagination be your 
guide and see what you come up with. 
One more example: How about substitut- 
ing relays for the LED's and using them 
to control stronger lights, motors, or 
whatever. I would be interested in hear- 
ing about applications you devise. 




FIG. 4 

Desoldering 

You may recall that there was an arti- 
cle on desoldering techniques, several 
months back. After its appearance, I 
received a letter from a manufacturer of 
desoldering equipment. 

The company official, whom I'll call 
Mr. X, wrote that all the methods dis- 
cussed in the article were abandoned long 
ago. No one — but no one — uses such 
archaic desoldering methods. He then 
went on to inform me of the up-to-date 
equipment they manufacture. 

Well, let me see if I can correct my 
error with a couple of "notices." 

Notice to commercial desolderers: In 
'the event that you are using outdated 
methods, stop wasting your time. Read 
the various equipment catalogs. Invest 
$300 or more with Mr. X or one of his 
competitors. 

Notice to Mr. X: There are thousands 
upon thousands of electronic hobbyists 
out in the boondocks who build and occa- 
sionally unbuild (desolder) circuits. 
While your equipment is undoubtedly 
effective and efficient, we're in this thing 
for fun. For that purpose, we do not have 
available the kind of money your methods 
require. We'll stick with the cheaper, 
archaic methods that still work. 

Desoldering hint 

Arthur Coombs of Clinton, Ontario, 
Canada wrote to suggest another method 
of cleaning solder-filled PC-board holes. 
A large darning needle from the local 
variety store will do the trick. Simply 
heat the solder and stick the needle 
through. Only rarely will the solder stick 
to the needle, and even then a little heat 
will dislodge it. 

Thanks, Arthur; I have used that meth- 
od myself. It is easy if you push the eye- 
end of the needle into a wooden dowel to 
continued on page 86 
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More information on new products is available. Use the 
Free information Card inside the back cover. 



VOLTAGE TESTER, Circuitracer, is designed for 
testing both voltages from 0-500, and the conti- 
nuity of circuits. The signal lamp Is located at the 
working tip so you can keep eyes on work while 




Desco Industrie*, Inc., 351 F Oak PI,, Brea. CA 
92621. 

UNIVERSAL COUNTER-TIMER, model 5001, 
performs five functions: frequency-counting, pe- 
riod and multiple-period averaging, time Interval 
and multiple-time-lnterval averaging, frequency 
ratio, and unit counting. The 5001 has an 8-dlgit 
LED display and can be operated from either 



$360. — Global Specialties Corporation (former- 
ly Continental Specialties Corporation), 70 Fulton 
Terrace, New Haven, CT 06509. 

TELEPHONE DIALER, the Phone Controller, op- 
erates with either Touch' Tone or rotary-dial tele- 
phone circuits and can store up to 30 different 
16-dlglt numbers (expandable). It Is quickly end 
easily programmed. Among Its numerous fea- 
tures are: built-in speaker to permit on-hook dlal- 
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testing a series of points. Kit Includes all test 
accessories and Instructions and comes in a 
compact box. Suggested retail price is $12.96.— 



CIRCLE 152 ON FREE INFORMATION CARD 
105-130 VAC or 210-250 VAC. It Is well-Suited to 
applications In radio, data, and telecommunica- 
tions; research and development; physical, chem- 
ical, and medical laboratories; quality control; 
industrial and process control; education and 
instruction; audio, recording studio, and high 
fidelity; and servicing. Suggested list price Is 
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ing, automatic redial (up to 14 tries), hold control, 
and the ability to output rotary-dial-type pulses 
from a Touch~Tone keypad. The Phone Controller 



Price Without Sacrifice. 



«£ 




HITACHI V-302 & V-152 

Put a proven Hitachi dual-trace oscilloscope on your bench 
for as little as $695. Our V-152 15MHz model includes un- 
precedented sensitivity (1 mV/div.)...10X sweep magnif- 
ication... front panel XY operation... trace rotation... Z-axis 
input... and more. Need greater bandwidth? Our V-302 
model is the only 30MHz dual-trace scope with signal delay 
line priced under $1000, with all the above features, to 
make your testing operations fast, easy, and accurate. 
Reliability is exceptional, too. (As you'd expect from a 
manufacturer with over 20 years of experience "outscop- 
ing" the competition.) So exceptional, in fact, that Hitachi 
quality is backed by a 2 -year warranty. , .the longest in the 
industry. Whether you use it for teaching or repairs, for 
video, audio, or computer testing, you can't find more 
scope for your dollar than at Hitachi. Write for more details. 

HitachLThe measure 
of quality. 



V-152 15 MHz Dual Trace. 
I V-302 30 MHz Dual Trace . 
*Probes induded. 



.$695* 
.$945* 







HITACHI 

Hitachi Denshl America. Ltd. 

175 Crossways Park West 
Woodbury, NY 11797 
(516) 921-7200 
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NEW PRODUCTS 

continued from page 81 



has an LED readout showing either the number 
being entered or dialed, the time of day, or the 
elapsed -time when a call is in progress. A unique 
security feature will make the unit "growl" and 
produce "horrendous noises" If an unauthorized 
party attempts to make use of It. A backup bat- 
tery keeps the memory and clock functions alive 
in the event of power failure. Suggested retail 
price for the Phone Controller is $99.95. — Dicto- 
graph Manufacturing Corporation, 89 Glen Ca- 
meron Road, Thorn hill. Ontario L3T 1N8, Cana- 
da. 

AUTOMOTIVE ENGINE ANALYZER, model CM- 
1550, handles several tune-up measurements, 
including dwell for 4-through-8-cyllnder engines, 
RPM to 10,000 in two ranges, DC voltage to 200 
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volts In two ranges, resistance to 2 megohms In 
three ranges, and direct current to 20 amperes. 
With the optional CMA-1550-1 Shunt Accessory, 
the CM- 1550 will also measure starting current 
and battery charging/discharging current, up to 
400 amperes. All readings are shown on large 
LCD digits. Power is supplied by a 9 -volt battery 



(not Included), eliminating the need for external 
power connections. The Inductive pickup lor the 
RPM readings is attached to any spark plug wire. 
Thermal Insulation on attachment leads resists 
melting or burning under high-heat conditions. 
The unit can be assembled in just two or three 
evenings. Mall-order price for the CM- 1550 kit is 
194.95, while the CMA-1550-1 Shunt Accessory 
sells for S 13.95. All prices are FOB Benton Har- 
bor. Ml. — Heath Company, Benton Harbor, Ml 
49022. 

AM RADIO, Bloke's Radio Cap, is a hat that clev- 
erly conceals a portable transistor radio and lets 
you listen to music, news, etc., while sunning at 
the beach, jogging, hiking, bicycling, or even 
while working. The radio is powered by a single 
9- volt battery (not included). Sound comes 
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through an earpiece, which may be hidden In a 
secret pocket when not being used. Volume con- 
trol and tuning knob are disguised as buttons. 
Bloke's Radio Cap, designed In England, Is made 
of 100% pure cotton blue denim, and has an 
expandable headband so one slie fits all. Price is 
$10.95 plus 75 cents for postage and handling. — 
Edsujo Inc., 3716 Waver ly Ave.. Seaford. NY 
11783. 

HAND-HELD DMM, the LX 304, features an easy- 
to-read, half-Inch high, 3Vs digit LCD display; 
automatic polarity; zero and overrange indica- 
tion; and half-year battery life In normal use. Oth- 
er features of the meter include an automatic 
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decimal point, built-in low- battery indicator, di- 
ode and transistor testing capability, and 0.5% 
accuracy on DC volts ranges. Suggested retail 
price for the LX 304 is $89,95.— The Hickock 
Electrical Instrument Company, 10514 Dupont 
Ave.. Cleveland, OH 44108. R-E 
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THE BIG PLUS + 
Graphic Equalizer 



ASSEMBLED 

$200°° 

KIT 

*120 00 



A3 v'vUH* tf!? 



LOADED with Quality Features! 



• Stereo . . . Eleven Bands Per Channel • Extremely Low 
Noise & Distortion • LED Peak Indicators • Center Detent 
("flat") sliders • Built-in "record" Switching • Line and Micro- 
phone Level Inputs/Outputs • Regulated Power Supply • 
Fully Guaranteed • Horizontal or Vertical Cabinets • Kit or 
Fully Assembled • Plus Much, Much More! 

Absolutely equals or exceeds overall performance 
and features of any graphic equalizer made today! 



AARON-GAVIN INSTRUMENTS, INC. 
17231 Corla Avenue Tuslin. California 92680 



j Yes! I've enclosed S_ 



: RUSH itw 



I I brae fibre 



as*emt>|pd equalizers,!! 5200.00. p.p.d. 

_unjiM'mUled equalizer kits a1 S120-00, p.p.d, D Horizontal (Hal J Li Vertical Uipnghll 

Ursa & Masrer Crwirge orders accepted 
Card No. 
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Dale 
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Kleps 3D 



Kleps 40 




Clever Kleps 

Test probes designed by your needs — Push to seize, push 
to release (all Kleps spring loaded). 
Klapt 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 4%" long. 
Kleps 2D. Same, but 7" long. 

Kleps 30. Completely flexible. Forked- tongue gripper. Ac- 
cepts banana plug or bare lead. 6" long, 
Kleps 40. Completely flexible. 3-segment automatic collet 
firmly grips wire ends, PC-board terminals, connector pins. 
Accepts banana plug or plain wire, SVa" long. „, . 

Kleps 1. Economy Kleps for light line work (not lab quality), jj 
Meshing claws. AW long. 

Pruf 10. Versatile test prod Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 5Vz" long. 

Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

A vaiiable through your local p fM ( 

distributor, or write to: 

RYE INDUSTRIES INC. 

127 Spencer Place, Mamaroneck, N„Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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More information on computer products is available. 
Use the Free information Card inside the back cover. 



MEMORY BOARD, 32 K static RAM board, is S- 
100 bus-corn pattbte, has a 300-ns access time 
and features extended addressing (or bank 
switching) and 9 voltage regulators. The board 
includes a phantom line for memory disable, use- 
ful In bootstrapping operations. The board Is also 
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available in 16K configuration, allowing for future 
expansion. The operating manual contains a 
parts list, schematic and test routines. The 
boards are assembled and factory-tested; the 
32K board is priced at $625; the 16K configura- 
tion Is $390.— Tarbell Electronics, 950 Dovlen 
PI., Carson. CA 80746. 

I/O INTERFACE, IF-1, Is designed to Interface 
ICTM-UC tester module with S- 100 bus-compat- 
ible computers. Available as a kit or assembled, 
the IF- 1 can also be used as a general- purpose 
I/O card for small-business applications requiring 
up to 16 output and 8 input lines. The IF-1 pro- 
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vldes two buffered 8-bit output ports and 1 buff- 
ered 6-bit Input port: jumper-selectable address 
coding; separate 10-pln connector for +5V regu- 
lated and +8V, + 16V, - 16V unregulated S-100 
bus power supplies. Prices: kit, $89.95; assem- 
bled, '$1 19.95. — Pragmatic Designs, Inc., 71 1 
Stierlln Hd.. Mountain View, CA 94043. 

COLOR GRAPHICS GENERATOR/CONTROL- 
LER, the Electric Crayon, Interlaces with the TRS- 
80 microcomputer, tt may also be used with other 
computers or with a parallel ASCII keyboard. 
Designed to generate color displays on either a 
standard TV set or monitor, the Electric Crayon 
has 10 display modes including an alphanumerlc- 
semlgraphlcs mode, a second, higher-density, 
semi graphics mode, and eight additional graph- 
ics modes. Up to eight colors may be generated. 
Resolution Is up to 256 X 192 picture elements. A 
full 64-character ASCII subset is also included. 

The Electric Crayon Is actually a complete, self- 
contained, control computer with its own operat- 
ing system and with provision lor 1K of add-on 
RAM, for EPROM to extend the existing EGOS 
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operating system and a second due! bidirectional 
8-bit port. 

The Electric Crayon, with the EGOS operating 
system, 1K of RAM and a comprehensive user's 
manual which contains instructions and a de- 
scription of the system, an assembly-language 
listing of EGOS, and listings of demo programs in 
BASIC, sells for $249.95. 

Options available include: color-graphics pro- 
grams in BASIC on minidiskette, a 34-conductor 
cable to connect to the TRSS0 printer port, add- 
on RAM and a sketching pad tor graphics 
design. — Peroom Data Company, 211 N. Kir by. 
Garland, TX 75042. 

PARALLEL/SERIAL I/O BOARD, THE 8P2SM. Is 
an S-100 board that combines 8 parallel ports 
{including handshaking operations) with 2 serial 
Input and 2 serial output ports. Available baud 
rates range from 27.5 to 307. 2K, One set of serial 
ports can be configured for TTL or full RS-232 
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operation, and the other set can be operated as 
TTL or a full duplex modem in the answer or orig- 
inate modes at a 300 baud data rate. The double- 
sided, plated-through board is solder- masked on 
both sides, has gold-flashed edge connectors 
and measures 5.50 X 10 Inches. Full documenta- 
tion Is Included. Prices: kit, $149; assembled. 
$199.— MicroDaSy*. P. O. Box 36051, Los An- 
geles, CA 90036. 

COLOR RECEIVER/MONITORS, VM-1300 and 
VM-19O0, feature the latest in integrated circuit- 
ry, a quick-start in-ilne picture tube with slotted 
mask and black matrix for sharp contrast and 
bright colors, AFT and automatic gain control. 
Receiver or monitor mode Is switch selectable. In 
the monitor mode, the sets accept standard com- 



Get A GNOME 

the original micro-synthesizer 

Every day more people discover that PAIA'b 
GNOME is the most versatile, cost effective 
special effects device on the market today. 

John Simonton's time-proven design 
provides two envelope generators. VCA, VCO 
and VCF in a low tost, easy to use package. 
Use alone with it's built in ribbon controller or 
modify to use with guitar, electronic piano, 
polytonic keyboards, etc. 

The perfect introduction to electronic music 
and best of nil. the Gnome is only $59,95 in 
easy to assemble kit form. Is it any wonder 
why we vc sold thousands'? 







I I Send GNOME MICRO- SYNTHESIZER Kit 

IS59.95 plus $2.00 postage) 
I I GNOME MICRO-SYNTHESIZER 

(Fully Assembled) SI 00.00 plus $2 postage 
I I Send FREE CATALOG 



name . 



address. 



J8fr"T^ 



\*£ 



state iip_ 



mc card no. __^ 

Depl.6 n 14051 M3-3626 

1020 W. Wilshire Blvd. Oklahomi City OK 731 IB 
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endeco 
soldering & 
desoldering 
equipment 




SOLDERING 

IRONS 



Pencil style. Safety light. Two heats — 20w and 
4Qw S lips. Unbreakable handle. 2 and 3 wire 
neoprene cords. 




DESOLDERING 
IRONS 



Pencil style. Safety light. Some operate at 4Qw, idle 
al 20w. 8 lip sues, 2 and 3 wire neoprene cords. 



SOLDERING & 

DESOLDERING 

KITS 

Eve ryi ring needed 
to solder or de- 
solder or both All 

n a handy lifetime melal 
bon with hasp 

See your distributor or write. ■ . 



Enterprise Development Corp, 

5127 E. 65th St « Indianapolis IN 46220 
PHONE i317l 251 1231 
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COMPUTER PRODUCTS 

continued from page 83 

poslte video. Looping inputs (with switchable 75- 
ohm termination) are provided to allow linking or 
multiple sets. A separate audio input Is also pro- 
vided. The units are Intended for Broadcast, 
Industrial, Educational. Computer, and Home ap- 
plications. They can be used with color VTR's, 
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cameras, and computers such as the Apple that 
output an NTSC color-video signal. Prices: Model 
VM- 1300 (13-inch), $449; Model VM-1900 (19- 
inch), $575. Add 6% California sales tax where 
applicable and allow $15 for shipping within the 
continental United States.— V. A, M.P. Inc., 1617 
El Centro Ave., Suite 19, Los Angeles, CA 
90028. 

ELECTROSENSITIVE MATRIX PRINTER, the 

ESP40, features medium-speed, silent operation. 
Capable of unattended operation and integration 
with computers, It Is a modular unit that can be 
built into a variety of test equipment. Because it 
can operate from a twelve-volt power supply, It Is 
especially suited to mobile applications for police, 
fire, utility, and military users. The Brltlsh-pro- 
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duced ESP4Q printer is currently being used In 
the United Kingdom for monitoring telephone 
exchange equipment. Industrial processes, and 
for various digital plotting operations. The device 
is primarily used as a 40-character alphanumeric 
printer, but has options for other print fonts. The 
ESP40 is typically $5-600 in single-unit quanti- 
ties. — Rank Numbering Machine*, Inc., 411 E. 
Jarvis Avenue, Des Plalnes, IL 60018. 

A NEW S-100 MAGAZINE, S-100 Microsystems. 
is directed specifically toward users of S-100 
microcomputer systems. It will serve as a forum 
on S-100 hardware and software. Every Issue of 
S-100 Microsystems will bring the latest In the 
S-100 world — news, rumors, letters to the editor, 
newsletter columns, new products, book reviews, 
etc. 

The publication will be edited by Sol Llbes, a 
pioneer in the field of personal computer sys- 
tems. 

S-100 MicrosystemsviiU be published six times 
a year. A sample copy Is $2. Subscriptions are $9 
for one year. $17 for two years, $23.50 for three 
years, prepaid U.S.A. Canada Is $12 per year and 
foreign $23 per year (add $14 for Air Mail). To 



subscribe, or for more Information, write: S-100 
Microsystems, Box 1192. Mountainside, NJ 
07092. 

ALL-IN-ONE COMPUTER, the HBP. Includes two 
Z80 microprocessors, floppy-disk storage, smart 
vfdeo terminal, heavy-duty keyboard with numer- 
ic pad and 16K RAM (expandable to 48K). 

The H89 runs programs written in Benton Har- 
bor BASIC, Microsoft BASIC and Assembly Lan- 
guage. The system Is especially well-suited to the. 
heeds of both home and the small office. 

Two Z80 microprocessors mean that terminal 
and computer can act independently of one- 
another and process data faster than most desk- 
top units that have only one microprocessor. 
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The computer features a 12-inch diagonal dis- 
play capable of displaying 24 lines of 80 charac- 
ters. Lower-case letters have full descenders. 
There is also a special-purpose 25th line. 

Each 5% Inch diskette offers 100K of storage. 
Accessory Interfaces permit communication with 
printers, cassettes or time-share systems. All 
communication is EIA RS-232. Price Is $1,695 
(kit) and $2,895 (assembled).— Heath Co., Ben- 
ton Harbor, Michigan 49022. R-E 
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VOLTAGE REGULATOR 
continued from page 50 



Using the templates given in Fig. 6, 
cut a piece of sheet aluminum to form 
the enclosure and heatsink — use what- 
ever gauge stock you think appropriate. 
Drill the holes. Bend the four sides into 
place and then bend the two mounting 
flanges outward and parallel to the sur- 
face. Install a rubber or plastic grommet 
in the feed through hole. Using a piece 
of cardboard, make a potting form to 
keep the area where the heatsink is to 
mount clear (see Fig. 7), Fill the con- 
tainer about a quarter full of a silicon 
potting compound such as RTV, Slosh 
it onto the walls and let it cure. At that 
point you have a case with a rubber-in- 
sulated cradle. Place the PC board into 
the cavity: feed the wires through the 
grommet. Using two metal screws, 
fasten the case to the heatsink (one 
should use silicon heatsink grease at 
the interface, see Fig. 7). Cut a piece of 
plastic tubing, such as a soda straw, to 
form a channel for externa) adjustment 
of the trimmer. Place one end of the 
tube over the screw end of the pot and 
the other to the exit hole. Seal off those 
two ends with some of the potting com- 
pound — make sure that none gets in- 
side of the tube. After the tube is secure, 
fill the cavity with potting compound to 
submerge the board, and let it cure. On 
the wires — which should be color- 
coded — solder a connector that will in- 
terface to your auto's electrical system. 
Either obtain one from your local auto- 
motive parts store or use the connector 
from your old regulator if possible. 

Install the unit on your car as shown 
in Figs. I and 8. Adjust the voltage to 
the level recommended by your auto's 
service manual. During the summer you 
can lower the level to reduce the boiling 
off of your battery's water; during the 
winter it can be increased to aid in cold- 
morning starting. My first regulator has 
operated without any problems for 
about three years and a prototype for 
this design has been in operation now 
for about a year. 

Changes for pulled-up field 

The less-often-used pulled-up field 
alternator (Fig. l-b) uses a simpler volt- 
age regulator. Its circuit is shown in 
Fig. 9 and components layout in Fig. 10. 
Note that the phase-inverter pair (Ql 
and Q2) has been eliminated and the 
PNP Darlington-pair driver transistor, 
Q3. has been replaced by Q4, an NPN 
type. Construction and installation fol- 
low the steps just outlined. No matter 
which version of the voltage regulator 
your car requires, you can expect it to 
give years of reliable service and, having 
built one for automotive use. you'll 
probably find several other battery- 
charging applications for this versatile 
regulator. r-E 



Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 



DEGREE *=*«= 



by correspondence, while continuing your 
present job. No commuting to class. Study 
al your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home-study instructors. 
Advance as fast as you wish, but take all 
the time you need to master each topic. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.T. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. (We are located at 2500 
S. LaCienega Bl„ Los Angeles, Calif.) Write 
to our mailing address shown below for 
Bulletin R-80 

Grantham College of Engineering 

P. O. Box 35499 

Los Angeles, California 90035 

Worldwide Career Training thru Home Study 



BeP rints 

To order your 36-page booklet 
containing complete reprints of 
all seven articles in the series 
on Backyard Satellite TV Re^ 
ceivers by Robert B, Cooper, Jr., 
complete the coupon below and 
enclose it with your check or 
money order for $6.00. 

We will ship your reprint, post- 
paid in U.S. and Canada, within 
6 weeks of receipt of your order. 
All others add $3. for postage. 
New York State residents must 
add 480 sales tax. 



Radlo-Electronlcs 
Satellite TV Reprints 
45 East 17th Street 
New York. NY 10003 

I want reprints @ $6.00 each, postpaid 

I have enclosed $ .NY State residents 

must add 48c sales tax. 



(Namel 



(Street Address) 



(City) 



(State) 



(Zip) 



WHAT S NEW 



ELECTRONICS? 




Find out in the latest 
Heathkit Catalog. It's filled 
with exciting kits in every price 
range, all easy to assemble, all 
at build-it-yourself savings. 

Discover the fun you and your 
family can have building your 
own home computer, stereo 
system, color TV. Discover the 
pride of saying, "I 
built it myself." 
It's easier than 
you think. 

Send today for 
your FREE Heath- 
kit Catalog. 

Heathkit 

If coupon is missing, write 
Heath Co., Dept. 020-662, 
Benton Harbor, Ml 49022 

Send For FREE Catalog Today!' 

Send to: Heath Co. Dept. 020-662, 
Benton Harbor, Ml 49022 

Send my free Heathkit Catalog now. 
I am not currently receiving your 
catalog. 

Name 




Address . 



City. 



CL-724B 



State. 
Zip — 
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Edmund Scientific 
Catalog 




Explore Astronomy. Biofeedback. 
Optics. Lasers. Magnets, Weather, 
Magnifiers. Microscopes. Photo- 
graphy . . . Over 4,000 Fascinating 
Products in Our FREE 1 00 page color 
Catalog 1 Send for your FREE 
Edmund Scientific Catalog, Today! 
38 Years Of Service! 



D Yes! Rush me your FREE catalog! 

Name 



Address 
City 

State 



-Zip. 



Clip and Mail Coupon Today to: 

Edmund Scientific Co, Dept. 2020, EH 12 
Edsoorp Btdg., Barrington, N.J, 08007 
No. 156 *19B0 Edmund Scientific Co. 



BIG 254" 
DISPLAY 




SOLID STATE 

CLOCK/CALENDAR KIT 

0101 Displays time of day, date or alternates 
between both automatically. May be connected to 
8 ohm speaker tor alarm clock. Operates from 120 
VAC 60 Hi. pi 995 0a)< case extra , $29.95 

UNIVERSAL 
DESIGNER 

KIT 6100 

Indispensable aid to 
digital IC design. 2 
pushbuttons, 2 readouts, 
4 switch outputs, 8 LEDs, 
._ 2 generators, 

l"*Tl ?Rni inters S. 

$49.95 

559.95 assembled 
\',t.. 6101 Digital Logic Course $29.95 



asjii 



2 counters. 5V 

supply pins. 
Breadboard extra 




ASK FOR OJR FREE BPAGE CATALOG 



££ 



1 4905 N.E. 4ulh. Redmond. WA 9805? (206) 883-9200 

□ 0101 SOLID STATE CLOCK CALENDAR KIT I 49.05 

□ 0101 OAK CASE FOR ABOVE 29.95 

□ 5100 UNIVERSAL DESIGNER KIT 49.95 

□ 5100 ASSEMBLED DESIGNER KIT 53.95 
n QT59S BREADBOARD 11,00 
D OT 59fl BREADBOARD 1.50 

□ 6101 DIGITAL LOGIC COURSE 29.95 

ADD S2 50 PER ORDER POSTAGE AND HANDLING. 



SIGWATUHE 
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Hold everything! 

Get a #324 PanaVise Work Center. 
Here's everything you need to hold every- 
thing you work with ... in one money-saving 
package! Write for 
FREE catalog today. 



2850 E. 29th St., 
Long Beach, CA 90806 



Famous PanaVise 
standard base tilts, 
turns, rotates to exact 
work position. N 

6-compartment 
Tray Base Mount 
with 6 anti-slip feet. 

Self-centering wire \ 
and Solder Holder* \, 
attaches to unit. •" 




Adjustable Circuit 
Board Holder holds 
up to 10" board. 



FREE 2 Nib Sponges 
with self-purging slits 
asy cleaning. 






'Solder wire and solder iron not included. 



Solder Iron Holder" 
with perfect angle 
for holding 
constant heat. 
Attaches to unit. 



HOBBY CORNER 

continued from page SO 
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serve as a handle. A "pin vise" makes a 
good handle, too, (Now, can't you see a 
commercial outfit doing that!) 

Help! 

Russ Lane of Fairfield, Iowa, is looking 
for information about building a "nega- 
tive ion generator." If you have any infor- 
mation, send it to "Doc" Savage at 
Radio-Electronics, 200 Park Ave South, 
New York, NY 10003. 

Memory, Memory 

John Gregory of Chicago sent along an 
interesting inquiry. He points out that 
thousands of hobbyists must have up- 
graded their TRS-80 computers from 4K 
to 16K with one of the available kits. 1 
suspect that he is entirely right because 
that is one of the very first things I did to 
my own TRS-80. 

John goes on to say that there are all 
those good 4K dynamic memory IC's 
lying around unused. He has been unable 
to find schematics or whatever for using 
those IC's. Well, John, I don't recall any- 
thing like that either. I'll pass the thought 
along and perhaps we can arrange for an 
article or two. 

In the meantime, if any of you other 
readers have anything you have worked 
out, I'll pass it along to John. Those IC's 
could be used for additional RAM, buffer 
memory, message storage, and a host of 
other things. 

PC board repair 

If you have ever removed a defective 
part from a PC board, you know that 
great care is required or the board may be 
damaged. 

Pace Inc. (9329 Fraser St., Silver 
Spring, MD 20910) has a repair system 
that makes such damaged single- or dou- 
ble-sided boards as good as new. Their 
Or-Kit Selector Pack (No. 6993-0037) 
contains the special tools required and a 
selection of supplies for repairing pads, 
tracks, and even plated-through holes. 

The Pace system is not difficult to use, 
if you follow instructions. All you need 
supply is solder, iron, and perhaps a small 
drill. I can find no reason to question the 
claim that the repaired board is as good as 
the original. Certainly, the repair is stur- 
dy and functional. 

The same system can be used to modify 
existing PC boards. Assuming that there 
is space to do so, you can easily make 
provision for one or more additional com- 
ponents: — even an entire amplifier stage 
or whatever. 

The single disadvantage for the hob- 
byist is the initial cost of the kit (about 
S65) but you only need to buy the tools 
that first time. If you have, or foresee, 
many repairs, it's worth it; but if you have 
only one repair to make, on rare occasion, 
it may be better to stick with jury-rigging 
your repairs. R-E 



DIGITAL AUDIO 

continued from page 65 



of recording level. The simple state- 
ment regarding harmonic distortion of a 
PCM audio processor/ VCR combina- 
tion doesn't quite tell the complete 
story either. For example, if you were 
to try to record a low-frequency square- 
wave using even the best open-reel 
analog tape recorder, during playback 
you would get something like the pat- 
terns shown in Fig. 8. Try the same ex- 
periment with a PCM/ VCR combina- 
tion and results would be as shown in 
Fig. 9. Such other aberrations as modu- 
lation noise (caused by inconsistent or 
wavering speed of analog tape decks) 
and IM distortion, seldom mentioned in 
discussing analog tape machines but 
very much a factor in determining 
quality of reproduced sound, are also 
virtually gone with PCM recording. 

The EIAJ format 

To make the PCM data fit within the 
parameters of a standard video-cassette 
recorder, it was necessary to take into 
account the TV signal requirements of 
the NTSC (U.S. and Japanese) TV sys- 
tem. In effect, the PCM data has to fit 
"between the lines" or, more properly, 
within the lines of the standard TV 
picture. The standardized format arrived 
at by the EIAJ calls for a single line of 
the video "picture" to contain a total of 
1 68 bits, made up of three left-channel 
14-bit words, 3 right-channel !4-bit 
words, 2-error correction 14-bit words 
and 1 16-bit error detection word. If 
you multiply and add all that up, it 
comes to 128 bits. The remaining 40 bits 
are used up by the usual TV horizontal- 
sync pulse, a white-reference pulse and 
a data-sync pulse, as shown in Fig. 10. 
Of the 262.5 horizontal lines normally 
contained in a single TV picture field 
(525 lines per frame) 245 horizontal lines 
are used for PCM data while the re- 
maining time of each field is used for 
the usual vertical -sync pulse, equalizing 
pulses, a control-signal block and a 
vertical-blanking pulse. 

If PCM recording sounds like a per- 
fect system, that's not quite the case 
either. In an analog tape-recording sys- 
tem, tape drop-outs have a relatively 
minor effect upon reproduced sound. If 
the drop-out is of short duration, our 
ears tend to overlook the interruption 
of sound. In PCM recording, however. 
a drop-out, even of short duration, 
means a loss of vital "bits" needed to 
reconstruct the original waveform with 
precision. Error-correction and error- 
detection is therefore an important part 
of any PCM audio-processor design. 
The new EIAJ Standards provide for 
various levels of error correction and 
detection, with each manufacturer able 
to decide and select the degree and 



sophistication of the error correction 
used. The Toshiba unit with which I 
conducted my preliminary experiments 
can provide correction for two full 
words of drop-out in a single horizontal 
line of data and even if a third word is 
lost because of further drop-outs, the 
Toshiba PCM Mark II processor would 
"fill in" the average amplitude value 
that is mid-way between the previous 
"word" and the one that follows, to 
make a smooth and indistinguishable 
transition, 

PCM in your future 

The first manufacturer to make a 
definite commitment with regard to de- 
livery and price of a PCM processor 
was Sanyo. Their recently announced 
model Plus 10 is, of course, built to the 
new EIAJ standards and will work with 
any VCR (Beta or VHS). The unit was 
expected to be available at Sanyo deal- 
ers by the end of the first quarter of 
1980 and carries a suggested retail price 
of $3995.00. Admittedly, that's a lot 
more than most consumers would ever 
spend for home recording facilities, but 
for those who are seriously involved in 
recording and were considering a high- 
quality reel-to-reel tape deck perhaps 
for live recording purposes, or for use 
in a home semi-professional recording 
studio, the price does not seem all that 
far out of line. From what I have been 
able to learn, the high cost of PCM 
processors arises primarily from the 
high cost of the analog-to-digital and 
digital-to-analog converter circuits that 
are a primary element in these devices. 
When these circuits are reduced to LSI 
(large scale integrated) circuitry we 
might well enter an era in which PCM 
processors are no more costly than 
present-day high-quality cassette decks. 

PCM recording is rapidly replacing 
analog equipment in professional re- 
cording studios (where 16-bit systems 
are becoming the norm) where master 
tapes are made. Many famous recording 
artists, having heard their recordings 
played back via digitally recorded tapes, 
are demanding that their future releases 
be mastered by means of PCM audio 
processing. 

Some day, of course, digital record- 
ings will become available in disc form. 
At the moment, there is no general 
agreement as to which of many proposed 
types of discs should be used. But there 
is no longer any confusion when it 
comes to PCM recording on tape. The 
serious audiophile. with the aid of a 
PCM audio processor and a video 
recorder is now able to produce PCM 
taped recordings at home that are 
actualy superior in many ways to the 
master tapes made in professional 
recording studios just a couple of years 
ago on the most expensive and elaborate 
open-reel analog tape decks. R-E 




f^J 




1= 

Is 



m mi iiii^i ® 




T 

Build the World Famous 

CHROMA-CHIME 

Give your friend* a 
warm welcome. Yes, 
think how delighted 
and amazed they 
will be to hear 
the musical 
Chroma- Chime ploy 
when they press 
the front door belli 

The Chroma- 
Chime uses a 
microcomputer 
to play 24 
well-known tunes 
Instead of the regular 
ding-dong bell or buzzer. This British designed 
unit uses a Texas Instruments TMS 1000 specially 
programmed with a complete repertoire of 
turves built In. The kit is simplicity Itself for ease 
of construction. Absolutely everything needed 
is supplied, Including: 

* Resistor*, Capacitors, Diodes, X^rM 
Transistors, I.C. Sock«t and ' ' - 
aH hardware 

* Texas instruments TMS 1000 
microcomputer 

+ Comprehensive kit manual with 
hill clrcuH details 

* Ready drilled and legended 
PCB Included 

When built, simply substitute for your old door 
chime or bell, no additional wiring needed, can be 
operated either from a 16 volt AC transformer or 
from two regular 9 volt batteries. 

Plays 24-well-known turves Including: 
Star Spangled Banner 
William Tell Overture 
Greensteeves 
Mozart Sonata 
Oh come all ye faithful 
plus many other popular favourites. 

-tt No previous microcomputer experience 

necessary 
■•- All programming retained Is on chip ROM 

* Fully guaranteed. 





TMS 1000 N-MP0027A 

Microcomputer chip 

available separately if 

required. Full 24 tune device supplied 

with data sheet and fully guaranteed 

only $12.50 Incl. p St p. 



To order, send either a personal check or money 
order, alternatively we can deduct from your Visa 
or Master Charge account. 

Absolutely no risk, money back tf not delighted. 
$39.95 Inclusive of air mall, direct to the USA. 
Delivery may take 14 to 28 days. 

Ordering from the UK Is just like any other place In 
the USA. lO.OOO's already sold! 

rToTcWROMATI^lCslmVKWAYT " 

I HARLOW, ESSEX, ENGLAND. 
Our phone (01144) 279 418411 



Please send me.. 

NAME 

ADDRESS 



.kits 



.I. 



I enclose checks value $ b. e. 6. so 

or debit my Via/Master Charge account no: 



| nz 



i ii 1 1 i i 



I Signature 
Qoalo:s note: Available In kit or 
ready bum from:- Timely Pioducti 
| Sale! Inc Chicago Tel: (3tZ| 243 6231 I (lid 



to 
CO 

o 
87 



____^^_ 



o 




PLANS & KITS 



ELECTRONIC organ kits. The ultimate design. 
Sounds like a pipe organ. Build it to sell or build it 
to keep. Models for churches, homes, clubs, pizza 
parlors. Send $2.00 (or demo record and catalog. 
DEVTRONIX, Dept, 70, 6101 Warehouse Way, 
Sacramento. CA 95826 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261, Westland, Ml 48165 

SPEAKERS. Save 50%. Build your own speaker 
system. "Free catalog" write: MC GEE RADIO, 
RE 1901, McGee Street, Kansas City, MO 64108 

NEGATIVE ion generator plans, $4.00. Kits, other 
plans available, tree list. STARWIND, Box 712. 
Goleta, CA93Q17. 

INSTRUCTIONS and PC negatives, frequency 
counter 30MHz $5.00, clock 4 digit $2.50, RCS 
ENTERPRISES, Box 488, Sierra Vista, AZ 85635 

SATELLITE TV antenna build for $300. Detailed 
plans $30. NUMAN ENTERPRIZES, Rt. 1, Box 
357, Jonesboro, TE 37659 

PROJECTION TV . . . Convert your TV to project 
7 foot picture. Results equal to $2,500 projector. 
Total cost less than $20.00. Plans & lens $16,00. 
Illustrated information free. MACROCOMGI, 
Washington Crossing, PA 18977 

SCA Adapter kit makes your FM receive hidden 
programs. Background music, ethnic, religious, 
news. Only $17.00 postpaid. COMMUNICA- 
TIONS POLY SERVICES, Box 3251E, Westford. 
MA 01886 

DYNAKIT Mark Ill's; twenty units available. All or 
part make offer. New units, 60 watts each, send 
stamp to: CHARLES RAIBLE, 1726 Bentley, L.A.. 
Ca 90025 

ELECTRONIC kits. Power supplies, Function 
Generators Etc. Everything needed for your Elec- 
tronic work bench. Also Audio and other experi- 
ments kits free catalog. ESTES ELECTRONICS, 
Rt. 2, Box 170. Alexander City. AL 35010 

LASERS, high power metal blasting ruby. C0 2 
plans $7,95 each. Catalog £2.00. E ASTON RE- 
SEARCH, 2223 Virginia Avenue, Hagerstown. MD 
21740 

"PCB as low as 15« sq-ln, free drilling, also PTH. 
INTERNATIONAL ENTERPRISE, 12507 Brent, 
Cerritos, CA 90701 

LASER plans using laser diode 1-1200 watts 
{Specify) $4.00. Catalog $.50. LASERTRONICS 
(1), 12320 SW Spring, Portland, OR 97225 

DONT RISK your car ANTENNA to vandals. 
Automatic antenna controller, BCD clock, and 
other kits available. Send stamp to: STRI-KIT, 
P.O. Box C, Saugus, CA 91350 
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AUTORANGE DIGITAL CAP-METER 
KIT. SEill Ihc btsl for only £74. «?5 

Phone 415-447-3433 

Write or Phone for FRE£ CATALOG. 
Average 1 minute Saturday call is 21$ 



contains 
TEST & 
EXPERI- 
MENTERS 
' EQUIP. 



nArc SCIENTIFIC INSTRUMENTS 
Urt^E BOX IOS4B I IVFPMflBE C 



CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.50 per word prepaid (no charge for zip code) . . . MINIMUM 15 WORDS. 5% discount 
for 6 issues, 10% for 12 issues within one year, If prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) 85c per word 
prepaid ... no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps} at 
10c per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month 
preceding the date of the issue (I.e., August issue closes May 26). When normal closing date falls on 
Saturday, Sunday, or a holiday, issue closes on preceding working day. 



CB/HAM Circularly polarized beam antenna. 
Plans $4.00. Free catalog-plans/kits. PANAXIS, 
Box 130-F6, Paradise, CA 95969 

WEATHER alert decoder works on any Hl-VHF 
receiver. Plans $4.00. Parts available at R.S. 
PAUL YEATES, 624 West Union Blvd, Bethle- 
hem, PA 18018 

PLANS projection television $10-00, solar collec- 
tor $6.00, audible circuit tester $3.00. Catalog 
$2.00. HUGHES SERVICES, 1240 Jarvis, Chica- 
go, II 60626 



I one o CAPACITANCE METER 1pFto999KuF 
-J in O FREQUENCY COUNTER 35MHz 
I kt < O SQUARE WAVE GEN. 1Hz to 99KHz- 
OOHMMETER- 3 5 8MHz Xtal - Reg ulated PS- Five 
■8" Readouts- Low cost TTL Circuits- Automatic 
Decimal Placement-Be AMAZED - Satisfaction 
Guaranteed. I Purchase the plans. etched P. C. 
board 4-3/4" by 6-3/4" and front Panel decal 
lor$15.29l BAGNALL ELECTRONICS. 
179 May Street. Fairfield, Conn. 06430 



TRS-80 



TS-60 parallel I/O, PPI-80 corrtains three 8-bit 
programmable ports with switch selectable ad- 
dress decoding, plugs into keyboard or E/l. PCB 
and manual $25.95. QUANT SYSTEMS, Dept RE, 
Box 628, Charleston, SC 29402 



MICROCOMPUTERS 

TRS-80 micro computers by Radio Shack at 15% 
discount. Also have software for business sys- 
tems. MICRO MANAGEMENT SYSTEMS, Down- 
town Shopping Center Plaza. Cairo, GA 31728 
(912)377-7120 



WHOLESALE TO DEALERS 

DEALERS: send letterhead tor fre<; wholesale 
pricelist of CB radio and scanner equipment. 
FOUR WHEELER COMMUNICATIONS, 10-R 
New Scotland Ave,, Albany. N.Y. 12208 (518) 
465-4711 



BOX I054R LIVERMORE CA 94550 



To run your own claseified ad. put one word 
for S1.50 per word (minimum 15 words) to: 


on each of th* fine* below end send thla form along with your check 


Radio-Electronics, 200 Park Avenue South, N.Y., 


N.Y. 10003 




ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish 
appear. For special headings, there is a surcharge of $10. 


your ad to 


( } Plans/Kits ( ) Business Opportunities 
( ) Education/instruction ( ) Wanted ( 


( ) For Sale 




Special Category: $10 




(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 
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PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 
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ECG, RCA AND GE 

SOLVE SERVICE PROBLEMS. 




HIICONDUCTORS 
THOSE SAME PROBLEMS AND 
MUCH LESS. 



Here's Proof! SAVE UP TO 40% ON 10 OR MORE OF THE SAME ITEM! 

ECG is a registered trademark of GTE Sylvania. 
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Call This Toil-Free 24 Hour Hot Line 



^^ L-au ims ioii-r-ree in nour hoi Line 

VtlCltl mUMO* I I1C. ^ onn cao qeqq 

— Parts tor (he TV. Stereo & Communications World | -OUU"UT , 0"ODtO 



i Parts for the TV, Stereo & Communications World 

639 Watervliet Avenue. Dayton, Ohio 45420 



Ohio Watts 1-800-762-3418 



ALL ORDERS 
SENTU.P.S. 

WITHIN 
24 HOURS 
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EDUCATION & INSTRUCTION 

UNIVERSITY degrees by mall! Bachelors, Mas- 
ters. Ph.D's . . . Free revealing details, COUN- 
SELING. Box 317-RE6, Tustln. CA 92660 

BROADCASTING! Start your own radio station at 
home, school, churctil Become a DJ! Free Infor- 
mation, "BROADCASTING", Box 130-F6. Para- 
dise, CA 95969 

HOME study degree program in electronics engi- 
neering. 75 specialized courses also available. 
For Information write: CIEE, P.O. Box 9196, Pitts- 
burgh, PA 15224 

MAKE hydrogen fuel: Build generators with mats- 
rial from Hardware stores. Illustrated manual; 
$10.95 ppd. NEGEYE ENGINEERING, Penns- 
borO.WV 26415 

SAMS books— How to Buy and Use Minicomput- 
ers and Microcomputers $9.95, The Incredible 
Secret Money Machine $5.95, AVI, Box 1116, 
Waldorf, MD 20601 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business Write today for facts' 
Postcard will do, Barta-RE-D, Box 248, 
Walnut Creek, CA 94597. 



SATELLITE TELEVISION 

SATELLITE TV buyers guide. Exclusive compar- 
isons plus how to install your own saving big $. 
Worldwide movies, news, sports, religion, enter- 
tainment on your set. Well over 35 channel*. 
Book guaranteed. US funds please. $12.95 post- 
paid or $ 14.95 First class (Airmail). REED PUBLI- 
CATIONS, Box219-E, Maftland, FL 32751 

SATELLITE television — satellite weatherfax. 

Will your receiving antenna clear local obstruc- 
tions? Get antenna aiming data for geostationa- 
ry satellites, custom computed for your latitude 
and longitude. Included is chart of U.S. and Inter- 
national satellites around the globe and Instruc- 
tions on how to find them In the sky. Send $5.00 
to COMPUSAT, 643 South Route 63. Elmhurst, 
Illinois 60126. 

SATELLITE television antenna and equipment 
dealers list. Build yourself. Save. Complete list 
of dealers only $3.00. DLF, Box 519, Nash, TX 
75569 



1. S Volt, 3 amp, Regulated Power Sup- 
ply. Great for TTL Projects $19.50 

2. EMM 4200A, 4K Static RAMs, Ceramic 
A local memory boards manufacturer 
closed. We bought the new memory 
boards and took these 4200A static RAMs 
out. They are tested and 90-day guaran- 
teed 100% good. 

Prime tested 4200A 4K RAMs $5.50 ea. 

3. Super Saver. Micro PD411, Ceramic 4K 
x 1 dynamic RAMs 8 for $10.00. 

Q ?) 

DELTRONIKS 

5151 BLJFORO HIGHWAY -&-■ 

ATLANTA. GA 30340 

404-456-4060 




SATELLITE TV 

FOR THE HOME 

Our receiver lets you get 
over 75 channels of televi- 
sion directly from earth- 
orbiting cable TV satellites!: 
HBO, Showtime, super sta- 
tions, sports and movies 
from around the world. 

Sick of Network TV? 

Buy Complete or 
*W©w Build our kit and save! 

Our 24-ch*nnat rectlwr provides "sludto quill.y" 
TV reception. Easy to irrjSnH! Ultra low pgwm con- 
sumptlonl Brilliant color! Works Mywnanl FCC 
IrCftnaino no longer required. QnHr todiyi 

Complete detail i covered In our Home Earth Sta- 
tion manual. Sond $7.95 today (refundable agejnat any 
purchase), or call: 

24-hour C.O.D. Hotline 

(305) 869-4283 
SPACECOAST RESEARCH 

Dent. T, P.O. Box 442, WtamonH Springs, FL 32701 



BOOKS 



"CRIME By Computer" $6.95. Postpaid— 300 
pages. COMP-U-TRONIX, Box 3401, Kent, WA 
98031 



AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered, Burning Cutting, Rifle, pistol. 
Pocket See in Dark— Shotgun Directional Mike— 
Unscramblers — Gianl Tesla — Stunwand— TV Disrupt- 
er— Energy producing. Surveillance, Deteclion, Elec- 
trifying, Ultrasonic, CB, Aulo and Mech. Devices. Hun. 
dreds Mors— All Now Pius INFO UNLTD PARTS SER- 
VICE, Catalog $1. Information Unlimited, Depl. Ha Bon 
716 Amherst, N.H. Q3031. 
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8-TRACK-AM RADIO 

*^F J SHFI 
Daltl No. S784R 

UNBELIEVABLE 

FACTORY CLOSEOUT1 It'i too good to be true 

this transistorized, solid state AM auto radio lias stereo 
8-TRACK TAPE PLAYER at hall the price of the AM 
radio alone. Five pushbuttons can be pie-set to your 
favorite stations. Has provision for use of either 2 or 
4 speakers. Balance control. Shaft spacing on radio is 



95 STEREO 8 TRACK 
AM AUTO RADIO 



.■adjustable both horizon'talLy and vertically to Fit most 
cut. Complete with mounting left, knobs, alternator 
Capacitor and {lis tri hu lor suppressor. Negative ground. 
Choice coil in positive lead far additional noise sup- 
pre»ion+ 
Delti Does Trie Impossible Aoaffll Ydu Sure SS5>S 



Convert Your Car Into A Concert Hall! 




.AUTOMATIC RAOtq, 

MAErt (pr TUt 




Mini & Foreign 

SIZE: G'A" wide.„,l«" hujh„.,4W" dcepr^ItK. 
otrs of knobs Is li'V, Nolo sizes may vary silght- 
ty L phqto is representative sample. 

D57B6R AM-FM S2S.95 [S3. 00 IBM) 

DS7S7R AM only »1 9.95 (*3.no mpa) 



19 



« $100 AMFM 
AUTO RADIO 

FACTOHV CLOSEOUTI One of America's largest minuficiur- 
en of auto radios bai £iven up. We've been fortunate in acquir- 
ing tbe last auto radios, in production. These are AM-FM sets.,., 
desicned for new cars. All are tested 100% operational snd — 
come with knobi and push buttons. Ideal for instating, in your 
auto. Van, carnpez-.brial, truck. 

NEWS ITEM! Auto hi-fi has become as sophisticated as home 
hill — and nearly as expensive. You can spend $200 for simple 
components— which means hi-fi can he out of reach (or many 
folks and 2nd cars. If you want hi-fi FM, you can start with 
the purchase of a $100 radio (or a mere $iy.^G....Ttii3 price 
will not last 3 on p. — order today while our limited supply lasts i 



FOR SALE 




RADIO & TV tubes 49$ each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217-E University, San 
Diego, Calif. 92105 

SCANNER/monltor accessories— kits and facto- 
ry assembled. Free catalog, CAPRI ELECTRON- 
ICS, Route 1R, Canon, GA 30520 

FREE catalog, IC's, LED's, semi's, parts. CORO- 
NET ELECTRONICS, 649A Notre Dame W.. Mon- 
treal, Que., Canada H3C 1H8. U.S. inquiries. 

RECONDITIONED test equipment. Si. 00 for cat- 
alog. JAMES WALTER TEST EQUIPMENT, 2697 
Nickel, San Pabto, CA 94806 

SAVE up to 50% on name brand test equipment. 
Free Catalog and price list. SALEN ELECTRON- 
ICS, Box 82-M, Skokle, IL 60077 

PRINTED Circuit Boards: Your artwork, quick 
delivery, reasonable. Quantity discounts. ATLAS 
CIRCUITS, Box 974, Waynesvilie, NC 28786 (704) 
456-3739 

RAW speakers and finished systems for Ht-FI and 
Sound Reinforcement. Also cabtnet plans, hard- 
ware, grille cloth, crossovers, microphones, ac- 
cessories, much more. Information-packed cata- 
log, $1.00. UNIVERSAL DISCOUNT SOUND, 
Dept. RE, 2243 Ringllng Bivd, Sarasota, FL 
33577 

ALARM systems! Burglar, fire, car. Finest equip- 
ment! Savet Catalog, decal; 50$, refundable! 
A AS, 186H Oxmoor Road, B'ham, AL 35209 

VARACTOR television tuners. These are small 
high performance units with separate VHF and 
UHF tuners. With data, new $19.75 ppd. USA. 
L.R. DESIGN, Box 41. McMinnvilie, OR 97126 

GOVERNMENT surplus receivers, transmitters, 
snooperscopes, parts, fantastic 72 page catalog 
25c. MESHNA, Nahant, Mass. 01903 

LASER handbook with burning, cutting, Ruby 
Reds, Co's, complete plans, books, and parts. 
Send $4.00 to FAMCO, dept re, box 1902, 
Rochester, NH 03867 



CIRCLE 28 ON FREE INFORMATION CARD 







NflNfi 1-99 100 *mi PirtHg. 1.99 100 ua P*rt Ne 1-99 100 «p pari Nhs 


1 99 


100 -0 




AN 


2N4060 S .20 S .14 


2N4905 £2.23 $1.65 


2N5232 $ .35 S .23 


2N5781 


SI. 65 


si.io 


HAS AN EXCELLENT 


2N4061 .19 .12 


2N4918 ,66 .44 


2N5232A .45 .30 


2N5782 


1,50 


1,00 


SELECTION OF TRANSISTORS 


2N4062 .19 ,12 
2N4093 1.05 .70 


21M4919 .72 .48 
2IM4920 .81 ,54 


2M5294 .70 .46 
2N5298 .70 .46 


2N5783 
2N5784 


1.50 
1.50 


1.00 
1.00 


PirlNo 


1-9S 


100 up Pjii Nd 1-9S 100 up 


2N4123 .19 .12 


2N4921 .66 .44 


2N5306 .40 .26 


2 N 5785 


1,35 


.90 


2 N 50 8 A 


S .30 


S .50 


2N3724 s .63 S .42 


ZN4124 .19 .12 


2N4922 .72 .48 


2N5308 .40 .26 


2N57B6 


1.35 


.90 


2N697 


.52 


.40 


2N3725 .75 .50 


2N4125 .20 .13 


2N4923 .81 .54 


2 N 5309 .60 .40 


2N5817 


.40 


.26 


2N699 


.80 


.BO 


2N3731 3.60 2.40 


2N4126 .25 .13 


2N4957 4.50 3.00 


2N5320 .87 .58 


2 N 5822 


.60 


.40 


2IM706 


.40 


.30 


2N3741 1.50 .95 


2N4141 .20 .14 


2N4958 3.75 2.50 


2N5321 .75 .50 


ZN5824 


.25 


,17 


2N711 


.45 


.40 


2N3771 2.40 1.99 


2N4142 .20 ,14 


2N4959 3.00 2.00 


2N5322 ,90 .60 


21V5827 


.30 


,20 


2N711B 


.60 


.50 


2N3772 2.50 2.15 


2N4143 .20 .14 


2N4983 1.10 .73 


2M5323 .81 .54 


2N5828 


S .40 


.26 


2N91B 


.60 


.40 


2N3773 2,88 2.30 


2N4220 1.00 ,65 


2N4984 1.50 1,00 


2N5336 3,60 2.40 


2 N 5828 A 


.40 


.26 


2N929 


.42 


.28 


2N3789 1.28 .85 


2N4220A 1.15 .74 


2N4987 .75 .50 


2N5337 3,90 2.60 


2N5830 


S ,27 


.17 


2N930 


.42 


.28 


2N3790 1.35 .90 


2N4224 1.15 .74 


2N4988 1.20 .80 


2N5338 4.20 2.80 


2N5831 


.27 


,17 


2N1132 


.40 


.35 


2N3791 1.43 .95 


2N4228 .40 .26 


2N4989 1.60 1.05 


2N5339 490 3.20 


2N5833 


.27 


.17 


2N1613 


.45 


.30 


2N3792 1.50 1.00 


2N4234 1,50 1.00 


2N4991 .75 .50 


2N5354 .40 .26 


2N5875 


1.35 


.90 


2N1711 


.45 


.30 


2N3793 .25 .16 


2N4235 1.65 1.10 


2IM4993 1,80 1.20 


2N5355 .40 .26 


2N5876 


1.47 


.98 


2N1893 


.45 


.30 


2N3819 .40 26 


2N4236 1,80 1.20 2N4994 .30 .20 


2N5366 .50 .34 


2N5877 


1.35 


.90 


2N2102 


.45 


.30 


2N3823 1.05 .70 


2N4237 1.35 .90 


2N5038 4.50 3,00 


2N5367 .50 .34 


2N5S78 


1.65 


.98 


2N2160 


1.60 


1.20 


2N3824 1.20 78 


2N4238 1.50 1.00 


2NS039 3.90 2.60 


2N5368 .25 .17 


2N5961 


.19 


.12 


2N2218 


.45 


.30 


2N3825 .23 .14 


2N4239 1.80 1.20 


2N5086 .19 ,12 


2 N 5 369 .30 .20 


2 N 6004 


.70 


,46 


2N2218A 


.45 


.30 


2N3B27 .19 .12 


2N4248 .25 .16 


2N5087 .19 .12 


2N5397 1.65 1.10 


2N6014 


,70 


.46 


2N2219 


.45 


.30 


2N3839 3.00 2.00 


2N4249 .20 .14 


2N5088 .19 .12 


2N5398 1.60 1.04 


2N6027 


.50 


,27 


2N2219A 


.48 


.32 


2143843 .50 .33 


2N4250 .25 .16 


2N5089 .19 .12 


2N5400 .32 .21 


2N602G 


.60 


.35 


2N2221 


.30 


.20 


2N3859 .25 .16 


2N4256 .20 .14 


2N5105 2.60 2,05 


2N5401 .32 .21 


2N6032 


24.00 


16.00 


2M2221A 
2N2222 


,30 
.30 


.20 
,20 


2N3860 .20 .14 


2N425S .35 .23 


2N5109 .40 .26 


2N5418 .30 .20 


2 N 6033 


27.00 
.90 


18.00 
.60 






2N6034 


2M2222A 

2N2270 

2N236S 


.36 
.78 
.35 


.24 

.51 
.35 


Intersil LED or LCD ^^ 
3% DIGIT PANEL 

METER KITS «•» V 


Capacitance Meter <S> 


2M6035 
2M6036 
2N6037 


.90 

1.05 

.90 


.60 
.70 
.60 


2N2369 


.42 


.28 


bulla n ind wmmd fh* vatua la 0.1% ^H [|9|l 
• Q-.S in. liquid cj-yitml rimfilB v \^ftSB^'»*^^^W ^ 


2N6038 


.90 


.60 


2N2369A 
2N2475 


.45 

.60 


.30 

.40 


BUILD A WORKING DPM IN 'A HOUR WITH f ' r j 
THESE COMPLETE EVALUATION KITS "^t ^ *1 


* iMClUBiYB "JiSharrJt/ivell" mtiluri- , ' «aff^\ ^■ssfatl 2N pSCJ^^J 

■montctTcurUpjtiKH pMndino) So4di J. 0.1", T/^A ^»™^ M il1uu,J3 
basic nccuracf Inr > full Vi*r r f r«^\ ^^^^ ZNGObO 


1.05 
1.65 


.70 
1.10 


2N2476 


.60 


.40 


T«i tkma --- jwn p« *«j-«il *«* i™.'. ten «« * ^ 'iflfr' 


# Upto200rV>epflritwn(mftt«nd>^0Vl}j[iT. ■ *^\ fa — m 

* A aaay aunhtauttDn rsng*i cuvir 0.1 pt trj'. "^Ji dB 


2N6051 


1.80 


1.20 


2N2483 


-39 


.26 


•HMMiuiri ppmIihI h ML hnwd ■» ■ runrt^ng p*nal Min ^aPT^ 


1999 microfarads. 


2N6052 


2.10 


1.40 


2N2484 
2N2605 
2 N 2608 
2 N 2646 
2 N 264 7 


.45 
-50 
1.80 
.80 
.95 


.30 
.45 
1.20 
.50 
.64 


ICL71MEV|LCbwt»,«B ICL71 07 .nut. 324,95 


• D*>t of P-t| n't aa,»y on th* budgari ■ only ^H _taBsssssssssl H 
MODEL 938 $149 ^1^^^^^ 


2N6053 
2N6054 
2N6055 
2N6056 
2N6057 


1.50 
1.65 
1.50 
1,65 
1.65 


1.00 
1.10 
1,00 
1.10 
1.10 


BBS HYBRID AUDIO POWER AMPLIFIERS 


^^k ^^^^ SIlOlOGncrrtlS 5,95 TfliO s r.M 
j4| ^^^ SM02OGI2GSSIS13.95 TR20 tTD.M 


5% CARBON FILM 


2N2713 


.16 


.11 


^H W A-SI-ftl£ock«Tf» abort, _» 


DPCItSTHDC 


2N6058 


1.80 


1.20 


2N2857 


1.80 


1.20 


J SMOMGIZOW' 113.00 TRM 412.90 


KaC9l9 1 UK9 


2N6059 


2,10 


1.40 


2N2904 


.45 


.30 


"^^/ SI.3050GI5QW) $27Jfl TR50 J17.W 


v. Wir.1 .$1,69 p*. 1« VtWm. . S1.79pirrfiQ 


2N6076 


.19 


.12 


2 N 29 04 A 


.51 


.34 


m ' A«-10ISwfcatrrjratKrvtl -95 


2 N 609 9 


.87 


.58 








* NDII Qn» TraflSlQriVill Un (tfiwat fWfl JNilifi amplifipfl 


All -yaLiiaa from 1 Q'A T a 5 GJJ ■ Only in mirlliplES ol 1 O0 p!a£*i par vllm 








2N2905 


.45 


,30 






2N6 103 


1.10 


.73 


2N2905A 


.51 


.34 


|_x___;|8 Digit- 10 MegaHertz 
InlclSII Universal Counter Kit 


" •» 


Professional Keyboard Kits! 


2N6107 


.87 


.58 


2N2906 


.36 


.24 





Model* 753 &- 756 ASCII Keyboard Kits 


2N6109 


.84 


.56 


2 N 29 06 A 


.39 


.26 


Kit Includes: • Resistors 




For Hdiiby or OEM MicroproC'OSavor Us-srs 


2N6111 


.84 


.56 


2 N 2907 


.36 


.24 


• ICM7226AIDC 1C • Capacitors 




• f»tlH3»Cti*TH-taf ASCII 11**1 •43 K»t» acp^rju ASH -13 
lorrni^TS3l •■uagadG-luP'C.IIrMrB *Tn -find* MD2t- 


2N6121 


-90 


.60 


2N2907A 


.39 


.26 


* 10 MHz Quartz Crystal • Diodes 




[rjilingi t^Hd-KlT HdUoMt ■■ MOS.'TTLj'DTL C*J 1^11*1* s.UI< 


2N6122 


.90 


.60 


2 N 2924 


.30 


.25 


• (8) 7 Segment. 3" LED Displays • Switches 




purl ■ • Shfl «nd Aicihi L« fc; 7M| • Laval md P«l ■« itr;-&« ?^C: 
• 1-1.,-jnl-.*,: j;ti »J .lirrD.r=,tl, >.*YH?iJ- •S**CT*il* 


2N6123 


1.05 


.70 


2 N 2925 
2N3019 


.25 
.75 


.18 
.50 


• PC Board • IC Socket 
Oidei P.rt Nulm ICM7226AEV $74.95 






Pj7,i t • lew Bo'jnc. r—-,i*i:-h rl + 4fi D Muiti Mora! 11 
7E3K 51 Key phann stylo kii^banrd-Xil . St>3 9!< 


2N6124 
2N6125 


.90 
.90 


.60 
.60 




2 N 3020 
ZN3053 


.63 
.48 


.42 
.32 


HIGH QUALITY CARBON FILM 




7SEK B0 Kay Full ASCII keyboard ■;.. , , S69.95 
75EA 5am* as abovn aiscmblnd .... W? 9E. 
7D1 Platlic Banclaiuia far 75.1 -7 &G 515,00 


2N6126 
2N6220 


1.05 
.60 


.70 
.40 


2N3054 
2N3055 
2N337S 
Z N 3390 


.90 
1 00 
6.30 

.26 


.79 

.66 

6.00 

.17 






RESISTOR KITS 

% Watt — 5% Tolerance 

EACH SET CONTAINS 940 RESISTORS. 

10 i.Lh d rt<« 1. M.ii] n.ti nn anm.| 

i On i On ioon i OKn lOKn looicn I own 




702 SVceI ancl*iura for 7lr3/7Sp. . . S?9 95 

753 MF Mnuntrtig Franxr tor 753 , 54.95 

755 M F Mauntmg Franw far 750 , . , , , . , , 5V-99 


2 N 6288 
2N6290 
2 N 6292 
2 N 6303 


.72 

.72 

.78 

4.90 


.48 

.48 

.52 

3,60 


«■*>•; 


Hiii 




*| 


Power Supply 


ItJf 

6129 


2N3391A 


.25 


.16 


" 




i 5n i sn i bOn l skii i bkii isokh i .sun 


W0D£l/T* M 


Jp^^Vv.. 5 Volt 3 Amp 


2N6306 


4.35 


2.90 


2 N 341 4 


.22 


.15 




:■ ."■!! : J ii v;>mi :■■ :'r. [i 22Kfl 220KH 3.2MO 


"""*/'" / ■ ^cfefcj APS 5-3 


2N6307 


5.10 


3,40 


2N3416 


.25 


.16 






3 3fl 3313 33011 3.3KA 33KO 3S0KI1 3 3MTI 




2N6308 


6.00 


4,00 


2N3440 


1.35 


.75 






4 7fl 47tU70tl 4 7KI! 47Kn 4?0Kn 4.TMO 


• * « Al69 


Y ' w S 5a/.i& 


2N6354 


5.40 


3.60 


2N3442 


2.25 


1.50 




& an esn KCfl & BKtl MKtl esOKfl 6Sfi 
RS-14-2& Csmplttt w/Sior*a« B.f.<24'° 


' ""^ #M0D£L 
^*aBBBBBBF £070* 


//* its it S35.55 
■ ' 2S uu S34.0& 


2N6386 


1.05 


.70 


2N3553 
2N3563 


1.80 
.15 


1.25 
.12 








2IM6387 
2 N 6388 


1.17 
1.26 


.78 
.84 


A S»nct CMBCk o' Mon^ O'dtf 10- 


ATLANTA 


SANTA ANA 


CULVER CITY 


HOUSTON 


2N3564 


.25 


.16 


A A1MCRONA 


33 30 Piedmont Rd.N £ 
Allanie- GA 3D305 


1300 E Ed in rjer Ave 
Sanla An.,. CA 9i ?OS 


1 1080 Jtrftnon &ird 
CUtVH D1*. CA 907.30 


2549 Richmond 
Hnulldn. tTi 77Q9B 


2 N 6486 


1.11 


.74 


2N3565 


.20 


.14 


> P.O. fie* 2208 R , Culver C iry C A 90220 
Calll reaidentsjdd MtcilflflJ;.. M'-Cimum Qrdnr $10.00 
Adnl§1 00 lOC-QvitypQIiagaantJ handling Millar £harrjfl 


14041 301-7100 


\7 1*1 547-9424 


[2133 390- 3595 


[713] 529-3463 


2 N 6487 


1.20 


,80 


2N3566 


.25 


.16 


CANADA 


SUNNYVALE 


TUCSON 


PORTLAND 


2 N 6488 


1.29 


86 


2N3567 


.20 


.14 


and Vlll welcfirfi rd . Plcasn- includf vOlip CKfiffje t »rd 


S05G Fraier Si 


:05-i E E1 ■:: ai-n. nti Rf-a 


4518 E- Broithvav 


1125 H E- n2n:- Avr 


2 N 6489 


1,11 


74 


2N3568 


.30 


20 


nui"brp. miitbini, number and aapxrl U£n data 


Vancouver DC VSWZV4 


S-n'tiy-.j c CA9COB7 


Tucian. 4.Z S571 I 


Panl4ftd. On 97220 


2 N 6490 


1.20 


.80 


2N3569 
2N3638 


.20 
.25 


.14 
.16 


PHONE ORDERS: (213) 641-4064 


16134! 324-0707 


1401J 343-4121 


LB031 S9t. 234S 


[5031 254-5941 


2N6491 
2N6530 


1.29 
1.26 


.36 
.84 


2N3366 1.05 .70 


2N4289 .20 .14 


2N5131 .25 .17 


2N5419 .30 .20 


2N3638A 


.26 


.17 


2N3867 1,80 1.20 


2N4341 1.50 1.00 


2N5132 .20 .14 


2 N 5420 .40 .26 


2N6531 


1,35 


.90 


2N3640 


.25 


.16 


2N3868 1.90 1.30 


2IM4347 1.65 1.10 


2N5133 .20 .14 


2N5447 .25 .17 


2N6532 


1.50 


1.00 


2N3642 


.20 


.14 


2N3877A .25 .16 


2N4348 2.10 1.40 


2N5134 .25 ,17 


2N5448 .25 ,17 


2N6533 


1.80 


1.20 


2 N 3643 


.35 


.23 


2N3903 .19 .12 


2N4356 .30 .20 


2N5135 .20 .14 


2N5449 .25 .17 


2 W 6542 


4.80 


3.20 


2N3645 


.25 


.16 


2N3904 .19 .12 


2N4358 3.00 2.00 


2N5172 .20 .14 


2N5450 .25 ,17 


2 N 6543 


5.40 


3.60 


2N3637 


2.10 


1,40 


2N3905 .20 .13 


2N4360 .54 .33 


2N5179 .75 .43 


2N5451 .25 .17 


2 N 6544 


5.40 


3.60 


2N3693 


.19 


.12 


2N3906 .20 ,13 


2N4395 1.30 .85 


2N5190 .84 .56 


2N5453 8.10 5.40 


2 N 6545 


5.50 


3.70 


2N3694 


.19 


.12 


2 N 393 3 1.50 1.00 


2N4400 .20 .13 


2N5191 .90 .60 


2N5457 .45 .30 


2N6546 


7.80 


5.20 


2N3702 


,20 


.13 


2N3957 2.55 1.70 


2N4401 .20 .13 


2N5192 .99 .66 


2 N 5458 .45 .30 


2N6547 


8.40 


5,60 


2N3703 


.20 


.13 


2 H 39 62 .51 .34 


2N4402 .20 .13 


2N5193 3 .84 S .56 


2N5459 .50 .33 


2N6671 


6.00 


4.00 


2N3704 


.20 


.13 


2N3963 .57 .38 


2N4403 .20 .13 


2N5194 ,90 .60 


2N5484 .55 .34 


2N6672 


6.60 


4,40 


2N3705 


.20 


.13 


2IM3964 .68 .46 


2N4409 .19 .12 


2N5195 .99 .66 


2N5486 .51 .35 


2N6673 


7.50 


5.00 


2N3706 


.20 


.13 


2N3965 .68 .46 


2N4410 .19 .12 


2N5198 5.98 3.88 


2N5490 .70 46 


2N6674 


7.80 


5.20 


2N3707 


.19 


.12 


2N3970 .90 .59 


2N4416 1.00 .64 


2N5209 .19 12 


2N5550 .27 .17 


2N6675 


9.00 


6.00 


2N3708 


.19 


.12 


2IM3972 .90 ,59 


2 N 4425 .45 .30 


2N5210 .19 .12 


2N5551 .27 .17 


3N83 


1,80 


1,20 


2N3709 


.19 


.12 


2N4030 .69 .46 


21M4427 1.50 1.00 


2N5219 .19 .12 


2N5671 10.50 7.00 


3N84 


1.80 


1.20 


2N3710 


,19 


.12 


2N4031 .75 .50 


2N4858 1.30 .85 


2N5220 .20 .13 


2N5672 12.60 8.40 


3N85 


3.00 


2.00 


2N3711 


.19 


.12 


2N4032 .81 .54 


2N4859 1.30 .85 


2N5221 .20 .13 


2N5681 .99 .86 


3N128 


1.35 


.90 


2N3713 


1.28 


.85 


2N4033 .90 .60 


2N4878 5.85 3.90 


2N5223 .19 .12 


2N5769 .24 ,15 


3N155 


2.50 


1.50 


2N3714 


1.35 


.90 


2N4036 .66 .44 


2N489S 3.00 2.00 


2N5224 .24 .15 


2N5770 .23 .14 


3N156 


2,50 


1.50 


2N3716 


1.43 


.95 


2IM4037 .80 .40 


2N4896 3.60 2.40 


2N5225 .20 .13 


2N5772 .24 .16 


3N157 


2.50 


1.50 


2N3716 


1.50 


1.00 


2N4058 .19 .12 


2N4897 4.50 3.00 


2N5226 .20 ,13j2M5557 ,90 .50 


3N158 


2.50 


1.50 


2N3721 


.20 


.14 


2N4059 .19 .12 


2N4898 1.10 .95 


2NG227 .19 .12|2N5778 B0 .55 
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FOR SALE 



TELEVISION downconverters 1.6-2.7 GHz 
$99.95 postpaid. Details for stamp. GW ELEC- 
TRONICS, POB 688, Greenwood, IN 46142 

"THE Intelligence Library" technical secrets. 
Books on Electronic Surveillance, Lock-Pick- 
ing, Demolitions, Covert Sciences, etc. One dol- 
lar, (refundable): MENTOR PUBLICATIONS, 
Dept. Z. 135-53 Northern Boulevard. Flushing, NY 
11354 

CABLE TV converters 539.95. Incredible 96 page 
catalog free, ETCO, Box 762, Pittsburgh, NY 
12901 

SAVE up to 46% on energy and reduce your elec- 
tric bill with new Lite-Bulb Saver. For free bro- 
chure write: R.H.E. ENTERPRISES, Dept. RE-680. 
P.O. Box 600128, North Miami Beach, FL 33160 

SURPLUS chart paper, send SASE for long list, J. 
DROPPO, 3621 West Sylvester. Pasco. WA 
99301 

SCRAMBLED television, encoding/ decoding. 
New Publication. Theory /circuits. $9.95, WORK- 
SHOP, Box 393 RE, Bethpage, NY 11714 

USED test equipment. 714-985-9967 or S.A.S.E. 
JIM CORLISS, 2446 Vista Drive, Upland, CA 
91786 

BEARCAT scanners at discount prices. Model 
220, list $419.95. our price $299.00. Send 
S.A.S.E. for complete price list. B&B COMMUNI- 
CATIONS, 12733 Ridge Road, Albion. NY 14411 

KEYBOARDS for synthesizers and organs. Com- 
pletely assembled with single/or dual contacts. 
Send for information: DEVTRONIX ORGANS, 
dept. 70, 6101 Warehouse Way, Sacramento, CA 
95826. 

GIANT Sale: Electronic parts, accessories, anten- 
nas, etc. Free catalog) SPECIALTY RADIO 
SALES, 1000 S.W. Dixie #3-4, Pompano Beach, 
FL 33060 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined Individuals desiring 
ownership of Small Electronics Manufacturing 
Bus! ness — without investment. Write: BUSINESS- 
ES, 92-R, Brighton 11th, Brooklyn, NY 11235 




Find relief in this free booklet 

Write. "Dollars and Sense" 

Pueblo, Colorado, 81009. 

We can 

all beat 

inflation 

if we just 

use our 

dollars 

and sense. 



I 



K1LLET ELECTB6IIC9 



0<§trfh(Ridl ID 



NPN HIGH VOLTAGE 1.59 



VCEO - 450 VDC 



I HOUSE # 



IC - 3A (5A Peak) 
FOR TV HORIZONTAL SECTIONS; HIGH 
VOLTAGE REGULATORS 

REPLACES: 2N5076, 2N5077. 2NSB3B. 2N6665. 
BDYS4, BU126, 2SC2121, 2N5M0. 2SC1U46, 
2N5466. TIP556 AND MANY OTHERS. 



LM 3046 (C A3046) T ran ststor A rray .75 

RCA 4043D 400V 6A TRIAC TO-66 75 

CA30B6 RGA Transistor Array B0 

LM567 Tone Decoder Be 

CDrUMfi PLLCMOS 99 

LM3302 Ouad Comparator... , 89 

2SC1S49 High Free NPN TO-92 6/1.00 

MPS AM NPN GEN PUR 471.00 



Sound Effects Kit 17 -50 



= f 



isiembly IT 

! tal-vi- 11 

w<ii drive a 
iterso Will < 



The SE-C I ti ■ complar.3 x n i nai 

con r ii". j lit 1 ho pans to bu ii d a 
prttgjrirTiffliihJa leumd err«ets 
Qcnc-rilor DtM.gnpd su<jl,.-,eJ 
I ho n*W T»i*i Inttrwmtfiti 
SNrwTT bund Chip, [he 
beird prciviatM buiki o1 MINI 
DIP swiiches jnd pott to 
program iho vttiQvl com' 
h naliQhsoHriBSLf OiciMator. 

Lvqo. Nqi», One r-i.-ni *nd 
-T[- Envelop* Controls AQusdOp 

Amp IC ii used la implflment 
in Ad|utlebt« Pu:=c Gtrwrt- 
Enf, Ltvel Com cut at or end 
rt-, Multiptaa OKillalar tat w«n 

more "*rti,titiiy The 3)1" i 5" 
PC Board 1oj1ur« * jHDTclyp* 
•r#a lc alien lor user addtd 
ClfCkJllry, Ej'uly programmed 
to duplicate Eaproitona, 
Ph*KK Gum, Si t am Tra .n i or 
■brunt an untimia numbw d 
OUMW icundi 111* Ufilt fUB i 
muJlip** dl jpp.lK*lions The 
low prpce indudti all p*H». 
uriuai. pi^-j'ammuhfl efiJrii. and c« lined 76477 chip spec*- 

ni njanlW h JllflTy rn Dt incluSCd | On bOCf tf 1 utTMW amp 

unali sp*i«er oinctiy, or the unH can be conneCied 10 yOuf 

inticdiDle rnui'is 1 )£p*atE:r net included] 



• 76477 CHIP IS INCLUDED- EXTRA CHIPS 3.10 EACH 
• SlT,» LESS SPEAKER & BATTERY 



AY3-M10 PROGRAMMABLE SOUND GENERATOR 

The AY3-B910 is a 40 pin LSI chip with three oscillators, 
three a m pi i iud e con I ro.s . p ro g r a m ma k le noise generator, 
three mixers, an envelope generator, and three D/A 
converters that are controlled by 8 BIT WORDS- No 
external pots or caps required. This chip hooked to an 3 
bit micro processor ch ip o r Buss (&0B0 , 280 , 6800 etc . ) can 
be. software controlled to produce almost any sound- It 
will play three note chords, make bangs, whistles, sirens, 
gunshots, explosions, bl&ets, whines, or grunts, in 
addition, it has provisions to control Its own memory 
chips with two 10 ports. The chip requires +5V @ 75ma 
and a standard TT1_ clock oscillator. A truly incredible 
circuit 

$14.95 W/Basic Spec Sheet (4 pages] 
B0 page manual with S-100 interface instructions and 
several programming examples, $3.00 txtra. 



mW RESISTOR ASSORTMENT 

A goad mm of 5% and 1 0S value* In both. ruM lead and PC lead devices. AN 
new, lint quality 

[Attl 1 200 pitco/tW 



7 WATT AUDIO AMP KIT 

SMALL SINGLE HYBRID IC ANO COMPONENTS FIT OH A f K T PC 
eOAF|D[tNCLUOEni BUNS ON 1 2 WOC GREAT FQR AMY PROJECT THAT 
HEEQS AM iriESiPcNSiVE AWF' LESS THAN 3* THD fJB 5 WATTS. 
COMPATIBLE WITH SE-Qi SOUND KH KM 



ULTRASONIC RELAY KIT 
INVISIBLE BEAM WORKS LIKE A PHOTO ELECTRIC 
EYE. USE UP TO 25 FT. APART. COMPLETE KIT ALL 
PARTS eV PC BOARDS. $21.50 



THE PERFECT TRANSFORMER 
r 17V AC primary 12VAC secondary @ 200ma 

Great tor all you CMOS, or low power TTL 
projects. PC board mount. 9&* ea- SV/S2.50 

Ske: 1.5" W x 1,25" x 1-25" H 



XAN SUPER DIGITS 



•6" JUMBO LED 

BB2D COMMON CATHODE 
0640 COMMON ANODE 



.99 



BED 

7 SEGMENT 



NOW A SUPER READOUT AT A SUPER BUY! Theu ira liclsry M 
prim* LED rcado J1 3 . not i«ondi or rfl«, i u K5W by olhart. Compire our 
prlc* IfHj sond Tor yourt today, bul hurry. The supply 10 ltmj,«d! 
SPECIFY: COMMON ANODE OR COMMON CATHODE 



►12441 

J§©4© 



TUNES SYNTHESISER 
Th« AY3-13S0 n 9 MOS fnicrocompulor 
»ynlticii:»r or pro-proo ram mod lurxl for 
«pplr»trorT3 In Eoys. music box«. a no 
door chirnos The standard davica ruts a 
sat 01 25 difrarant popular and classical 
Tunes In addition tnar* am 3 chlmn 
making a ToTal of £5 Tunes 

FEATURES 

* Minimal atfarnaT componanls 
+ Automalrc flwltch-off arQnal at end ol 'ur,e tor power saving 

* Envfllopa Odnlrol lo give organ or piano quatily 

* Seauanlial tuna morJa 

* 4 door capability when used aa door cnimo 

* Operation with tunaa In external PROM ,1 required 

(iron) 

a Sinpla aupply I ■ 5VI Operation 
» Tu ne s , n cl u d c STAR WARS. B EE TH YEN 'S 9Lh 4 S th. J I N G L E I 
BELLS, YANKEE DOODLE. STAR SPANGLED BANNER I 
CLEMENTINE, GOD SAVE THE QUEEN. O SOLE MID. WEST I 
MINISTER AND DESCENDING OCTAVE CHIME PLUS MANY I 
MOREI 

WITH DETAILED SPECS .. , .. 

AND INSTflUCTIONS »l«J.oU 



PARTS 

TL490 Bur/Graph Driver 2.50 

7805 5V tA Refjuletor M 

TSM0S »A TO-5 Reg. 5V (Has. I) .60 

LM3S11 Temp Transducer 1.10 

55S Timor IC ..is 

723 voltage Reg. 14 Pin Dip .SO 

Tlli 1A1SVReg M 

2N602B P.U.T. W/Specs JO 

IL-1 Opto Isolator W/Specs BO 

LMJM 2W Audio IC VWSpe«s JO 

LH377 Dual LM3S0 W/Specs 1X19 

T1P-30 PNP Power TO-220 371 JO 

TIP-JIB NPN Comp. to T1P-30 (Has *) 3/1.00 



MO CO D.'s 

SEND CHECK MO OR CHARGE CARD NO 
PHONE ORDERS ACCEPTED ON 
VISA AND MASTERCHARGE ONLY. 

(214) 278-3553 

ADO 5*. FOR SHIPPING 
TX RES. ADD 5% STATE SALES TAX 
FOREIGN ORDERS ADD 10% (EXCEPT CANADA) 
(20% AIRMAIL) U.S. FUNDS ONLY 
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AMSEY 
LECTRONIC'S 



PARTS WAREHOUSE 



PO BOX 10101 

Rochester, NY 14610 
716-381-7265 



We now have available a bunch o' goodies too 
good to bypass Items are limited so order today 



MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 

HERE ARE OLD FAVORITE AND NEW ONES TOO. 

GREAT FOR THAT AFTERNOON HOBBY. 



FM 

MINI 
MIKE 






A super high performance FM wire- 
ess mike Kit! Transmits, a stable 
signal up to 300 yards with excep- 
tional audio quality by means of its 
Duiit In electrol mike Kit includes 
case, mike orvoTf switch; antenna, 
battery and super instructions This 
is the finest unit available 



FM 3 Kit 

FM-3 Wired-and Tested 



$14.95 
IMS 



Color Organ 

See music come 
alive! 3 different 
Lights flicker with 
music. One light 
each for, high, 
mid-range and 
lows. Each indi- 
vidually adjust- 
able and drives up 
to 300 W runs on 
110 VAC 

Complete kit. 

ML-1 
$8.95 



Vld*o Modulator Kit 
Converts any TV lo vtdoo mom tar Super 
lEtblt. I unable over ch 4-6 Run* on S- 
l£V, a£C*plS>ld tfid'WSifjfiSl Beslurilton 
If-.c ma met 1 CornplalB kit, VD 1 17.95 



Led Bllnfcy Kit 
A great attention get- 
ter which alternately 
flashes 2 Jumbo LEDs 
Use for name badges, 
buttons, warning 
panel lights, anything' 
Runs on 3lo 15 volts 
Complete kit, BL-1 




Super Sleuth 
A super sensitive ampli- 
fier which will pick up a 
pin drop at 15 feel! Great 
fo r monitoring baby s 
room or as general pur- 
pose amplifier". Full 2 W 
rms output, runs On 6 to 
15 volls, uses 8-45 ohm 
speaker 
Complete kit. BN-9 

$5,95 



Huns on 3-12 Vdc 1 wail out, 1 KHZ good torCPO, 
Alarm. Audio Oscillator Compleie kii $2.95 



Call Vour Phone Order in Today 

TERMS SHTiftiflx (ton guaranteed oi monp^ 
! COD add 51 50 Minimum orde* 
Se00 Orders under S»0 00 add 5 J 
5A '«' postage ma 
Oversea! add 1 Wwsdentsadd 



CLOCK KITS 

Your old lavoritet are ham again. Over 7,000 Sold to Dale. 
Bt one ol the gang and order your* today! 

Try your hand at building the finest looking dock on the 
market, Its satin finish anodized aluminum case looks great 
anywhere, white six A" LED digits provide a highly readable 
display. This is a complete kit. no extras needed, and it only 
takes 1-2 hours to assemble. Your choice of case colors: 
silver, gold, black (specify). 

Clock kit. 12/24 hour, DC-5 S24.95 

Clock with 10 min. \D timer, 12/24 hour, DC-10 $29.95 

Alarm clock, 12 hour only, DC-B $29.95 

12V DC car clock, DC-7 $29.95 

For wired and tested clocks add $10,00 to kit price. 
Specify 12 or E4 hr, format 



FM Wlrel»* Mike Kit 

ransmits up lo 300' to 

ny FM broadcast ra- 

io. uses any type of 

like, Runs on 3 to 9V Type F M-2 

as added sensitive mike preamp 

tage 

M-i kit $3.95 FM.? kil $4.95 



Whisper Light Kit 
An interesting kit. small mike 
picks up sounds and converts 
them to light. The louder the 
sound, the brighter the light. 
Includes mike, controls up to 
300 W. runs on 110 VAC 
Complete kit, WL-1 
$8.95 




Tone Decoder 
A complete tone deco- 
der on a single PC 
board Features 400- 
5000 Hz adjustable 
r a ng e v i a 20 turn pol , voltag e regu- 
lation. 567 IC. Useful for touch- 
tone burst detection, FSK, etc 
Can also be used as a stable tone 
encoder Runs on 5 to T2 volts 
Complete kil. TD-1 $595 



Car Clock 

The UN-KIT, only & lOlder connections 

Here's i super looking, fuoged and aecuriis auto dock, whicm is » snap to build and 
.nil all Clock movement is completely assembled — you Only solder 3 wires and 2 
Jwrncn«. lakes about 15 m mules' Display is bright green wtlh aulomalic brightness 
control photocell — iuur» you of a highly readable display day or mghi Comet in a 
sal m 1 11 1 =.h anodued aluminum eata wtucn can ba JtiaehfrdS diMerant ways using 2 *ded 
tape Choice ol silver, black or gokf eaM (SpftCiPy, 



DC-3 kit, 12 hour formal 

OC-3 wired and lesled 



122.95 



Universal Timer Kil 

Provides the baste parts and PC 
board required to provide a source 

ol precision timing and pulse 
generation. Uses 555 timer IC and 
Includes a range of pans lor most 
timing needs 
UT-5 Kil $5.95 



Mad Blaster Kit 

Produces LOUD earshaitenng and 
attention getting siren like sound 
Can supply up lo 15 watts ol 

obnoxious audio Runs on 6-15 VDC 

MB-1 Kit $4.95 



Siren Kit 
Produces upward and downward 
wail characteristic of a police 
siren. 5 W peak audio output, runs 
on 3-15 volts, uses 3-45 ohm 
speaker. 
Complete kit, SM-3 $2.95 



Calendar Alarm Clock 
The clock that's got it all: 6- 5" LEDs, 
12/24 hour, snooze. 24 hour alarm, 4 
year calendar, ballery backup, and 
lots more The super 7QC1 chip is 
used. Size: 5x4x2 inches. Complete 
kil, less case (not available} 
DC-9 *W.95 



60 Hz Tim* Bat* 

Hulf$ M» 5- 1 5 VDC L gw :: .. ir ■ r - ! [3 Sana 
«i«nwicnift aeeuJK-y TB-7 ku 
T8-7 As.-,*- 



Under Dash Car Clock 

1S/?4hcurclD<:hiniDiau1>rulplailhE cut i*i lures 
C |umba RED LEDS high accuracy lOGum aaiy 
J wire hnchup u,ipi.iy blanks with ignil-on and 
Jupuji tnislr uchons QprioA|.l dimrrnr flluonnllicarly 
adjusts display lo pme-tnt l»ghi itvm 
OC-1 1 dock -'If. ifi-i b'aclel I27.M km 

OM-1 dimmw adapiar i?:: 

Ado HO 00 *tir ana Teat 



PARTS PARADE 



Video Terminal 

A t um&ietaly taT-ciyi lamed aland Han* i<d*a i«rr*iri at ca>d H squirt* only >•> A5C 1 1 he-yboarfl and TV 
sec (a »corne a complete Ftfmiiji un>t Featureaara unoleSV supply XtAL controlled sync and baua 
rales i to KG0, complete tompuHr and keyboard eonuoi 01 cursor Parity error control and dupiay 
Acceols and g««»rjrir,re «rm *SCIi o'lh pa rail* i teycKurd in&ui Tna Hi j .i«rh.v by ifliinM wilh 
JcroHinQ uppnr and Hzt,n car ■Dplionall and hp» RS'33J »nd alma iDgp nlrr'ar'J. pn POBtd Klls 
include socrais ar>d cu.tp nr oocu mentation 

RE S*1* lertnmal card Kil fadd (eOOO lor wired uftilj slit.ts 

Lower Cue opUan S1S-SS 

Power Supply 114.H 

FlF Mrxlulalrjr hil Ir.H 



IC SPECIALS 



LINEAR 



301 
324 

S55 

556 

566 
SE7 

IW 
3900 

3914 



■1^ 



*.J! 

11.50 

51 00 

tt.oo 

51 n 

10/52.00 
f -50 
5 50 

52 Si 
52.05 



1011 
1013 

404S 
4040 
4C5D 
4511 
45 IB 
5633 



CMOS 



flP^ 



*1J1 



READOUTS 

FN0 3S* *"CC 1 

FNOS07rSllJ trG A 
MAN 73/MP7TSB JTC A- 
HP 7MI 43"CA 



TRANSISTORS 



3N3904 NPN 
:n j/X. PNP 
3r4U03 PNP 
3W44IO NPN 
2Ha9l« f ET 
2NS401 PNP 
3HCD?a 
2Si37ri H*US>ir.tr 

rwsira uhf nph 

PCm*r Tab HPN iOYt 
Power Tab FNf> aow 
fctPF IO?^N*a*i 
NPW WH Typi 
PHF 1 3BC* Type 
2H»SS 
3H3S4eUJT 



WttM 

15,'I1 DO 
!•■ i: -■■: 
is-ti » 
4.H « 

E:fl » 

*vtn.« 

tl.H 

3-13 W 

VII. « 

3/1.00 

%M 

nvtui 






TTL 



74S0XJ 


5.40 


7447 


S 65 


7475 


% .50 


7J90 


1.50 


741196 


S1.35 



SPECIAL 



11C9Q 

I0ii@ 

7208 

7207A 

7216D 

7 1 D7C 

5314 

5375 A B/G 

7001 



*15J0 
S 1-25 
$17.50 
S 5.50 
S21.00 
SI 2.50 
5 2.95 
(2.95 
S 6 50 



FEHRITE BEADS 

With ,nfb and ( p«c* iSrSLM 
C Mofv Baiun Seeds 9VS1.H 



Sockets 

a Pin 10/12.00 

14 Pin 10/*2.00 

i- Pin 10/S2.00 

24 Pin 4 /S 2.00 

28 Pin 4/*2.00 

40 Pin 3/J2.0O 



Diodes 
5.1 VZener 20/11. 00 
1N914 Type 50/$ 1.00 
1KV 2Amp 1/11.00 
100V 1Amp 15/41.00 



25 AMP 
100V Bridge 
$1 .50 each 

Mini-Bridge 50V 

1 AMP 

2 for $1.00 



Hetiilor Asi't 
Assortment of Popular values - % 
watt. Cut lead lor PC mourning.^™ 
center, V h leads, bag of 300 or 
more- 
It. 50 



Switches 
Mini loggle SPDT 
Red Pushbuttons N.O- 



(1.W 
3/41.00 



Earphones 
3" leads. 8 ohm goad for smsM lone 
seeakari. alarm clocks, ate 
tfartUM 



Appro*. 2*" tfiain Round 
type \o r radios mike elc 
5 tor JJ.0O 



Crystals 

3,579545 MHZ S1.S0 

10Q000Q MHZ $5.00 

5.24SBO0 MHZ S5.00 



AC Adapter* 

Good lor clack* nicsd 
chnrgersjali 110 VAC plug 
one end 

a 5 vdc O 20 mA S1.D0 

16 v*c@ 160mA S2.S0 

12 vac @ 250mA S3. 00 



Soils Si aic Buixxtra 
small buzzer *bO Hz 86 dS sound 
oulpul on 5-12 wdc. at 10-30 n»A. TTL 

cofnpatibte fi.so 



Slug Tuned Coils 
Small 3V15 H Hex Slugs lurneo coil 
3 turns 10/11.00 



AC Outlet 

Panel Fvtount with Leads 

4/I1.0O 



CAPACITORS 

TAHTALUIt 
OvpedEcdKy 

■• : ail ir 2'J* J/lt.oo 
i ?. pf " r -V 3/S1.1M 
22 )tf KV S/i1.« 



ALUMINUM 

Electrolrtic 
trjcq ..f ifiv Radial 
SCO uF 20V Anal J » 
iSOuF >CV AvitlS'St 00 
10 uF iSvRadianO/JHM 



*-» 



DISK CERAMIC 

01 ifA' drgk ?0.-S1.«J 
1 1SV IS/S1.0D 

001 IrjV M/J100 

'■••' H/S1.00 

04J 1BV 20/11. HI 



OC-OC Connrier 
'S vdc mpul prod -9 vdc (S : 30t,j 
-9tfdeproJucw-i5vOc@35rn,a 11.25 



25K 20 Turn Trim Pert S1.00 

1K 20 Turn, Tnrn f-..i S 50 



WW caramtc ftten 7 KHz 

B . W. 4S5KHI 1 1 .M ■«. 



Trlmmar Capt 
sprague - 3 *o pr 

Stable Polypropylene 



Crystal Microphone 

Small V diameter W" Ihick 
crystal mikq cartridge S.75 



Coax Connector 

Chassis mount 

BNC type $1,00 



Mini RQ-174 COSK 
10 ft. for $1.00 



1 Veil Datlerv Clips 

Nice qyahty chpt B for (1.00 

H H Rubber Grommais ID tor 11.00 



Ais= or ETtean due caps iant mi'iion 

I'ani-iio'i dn»n MICA *U0 lie 

am bag. (1D0 pc) 1100 uj bag (300 pet Hie 



6 pm |yp* gold GOntatlHor 

mA-1003 car dock module 
price -73 ** 



Ltdt - your choice, please specify 

Mini Red, Jumbo Hed, High intensity Red. Iliurninator Red £/£1 

Mini Yeliow. Jumbo Yellow. Jumbo Green 8/$l 



VarftCtora 

Motorola MV 2209 » PF Nominal cap 20-BO PF - Tunable range - 

.SOaajcfcor 3/S1.00 



Audio 
Prescater 

Make high resolution audio 
measurments. great for musical 
instrument tuning. PL tones, etc. 
Multiplies audio UP m frequency. 
selectable xtO or xlOO. gives 01 
HZ resotution with 1 sec. gate 
time. High sensitivity of 25 mv, 1 
meg input z and buitt-tn filtering 
gives great performance. Runs 
on 9V battery, all CMOS. 
PS-2 kit $29.95 

PS-2 wired $39.95 



€00 MHz 
PRESCALER 



TJ$ 



Extend the range ol your 
counter to 600 MHz. Works 
with all counters. Less than 
150 mv sensitivity, specify - 
10 or -100 

Wired.tested.PS-1B $59.95 
Kit. PS-1B $44.95 



30 Wall 2 mtr PWR AMP 
Simple Class C power amp features 8 times power gain. 1 Win 
for 8 out. 2 W in for 1 S out. 4W in lor 30 out. Max output Ol 35 W. 
incredible value, complete with all parts, less case and T-R relay. 
PA-1. 30 W pwr amp kit $22.95 

TR-1. RF sensed T-R relay kit 6.95 



MRF-236 translator as used in PA-1 
8-ICdbgam 150 mhi *11.»5 



RF actuated relay senses RF 

(1W) and closes DPDT relay. 

For RF sensed T-R relay 

TR-1 Kit $6.95 



Power Supply KM 

Compiete Triple regulared power 
supply provides variable 6 to is vol Is ai 
200 ma and +5 an Amp. Excellent load 
regulation, good tillering and small 
size. Lesatranslormers.requ.resG-SV 
(.1 A and 24 VCT 

Complete kit, PS-3LT *«.9S 



OP-AMP Special 
BI-FET LF 13741 - Direct pin tor pin 741 compatible, but 500.000 MEG 
input z, super low 50 pa input current, low power drain. 
50 lor only JO.00 10 lor $2.00 



7BMG 

73MG 

723 

309K 

7806 



11 .25 
$1.25 
$.50 
SI 15 

51.00 



Regulator* 



7812 


(100 


7815 


$1.00 


7905 


$1.25 


7S1S 


*1.25 


7915 


S1.I5 



Shrink Tubing Nuba 
Nic* precut pees ol trirink size i - k ■*" 

trirmk lo '." Graai lor iplicn 5a/$1.M 



Mini TO- 92 Heal Sinks 
Tnermalloy Brand 5 for 11.00 

To-220 Han Sinks 1 1« tl.tM 



Opto Isolators - 4N28 type 

Opto Reflectors - Photo diode « LED 



V% $1.00 e». 



Molex Pin ■ 
h4c4»x akaady pracut in ktrvplh {A 7 Period 
for 14 ptn socket! M tlrlpa lor $1J0 



CDS r-notocalls 

Ronstance varies w.ln light 250 ohms lo 
over 3 map 3 tor H.PO 



C 
Z 

m 

CO 
CO 

o 
93 



CIRCLE 57 ON FREE INFORMATION CARD 



100 W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique in its class. Crystal clear. 100 watts 
power output will satisfy the most picky fans. A per- 
fect combination with the TA-1020 low T.I.M. ste- 
reo pre-amp. 
Specifications: 

■ Output power: 10DW RMS into 8-ohm 
125W RMS into 4-ohm 

• Frequency response: 10Hz - 100 KHz 

• T.H.D.: less than 0.008% 

• S/N ratio: better than SOdB 

• Input sensitivity: IV max. 



Power supply: ±40V @ 5 amp 



TA-1000 KIT 
$51.95 
Power 

transformer 
$15.00 each 



PROFESSIONAL 

10 OCTAVE STEREO 

GRAPHIC EQUALIZER!! 




Graphic equalizer have been used tor years in sound 
studios and concert arenas but were too expensive 
lo be considered tor Nome use, Now we offer you the 
facility at an affordable price. This unit can extend 
your control of your Hi-Fi system by minimizing the 
non-linearities of the combined speaker/room sys- 
tem. Fantastic features as follows: 

• 10 double slide controls for two channels 

• Cut out rumble, surface noise and hiss 

• Minimizes speaker/room non-linearities 

• Frequency response from 30 Hz to 16KHz 

• 10 tone controls plus defeat, monitor and tape 
selector 

• Control range ± 12dB in 10 octaves (30Hz, 60Hz. 
120Hz, 240Hz. 500Hz. 1KHz, 2KHz, 4KHz. BKHz. 
IBKrfe) 

• Operating voltage 117V 5Q/60HZ, 

FACTORY ASSEMBLED UNIT. NOT A KIT 
SPECIAL PRICE $117.80 ea 



SUB MINI SIZE FET 

CONDENSER MICROPHONE 

1\ Specification: 

\\ Sensitivity: - 65d6 ± 3db 

Vl FED. Response: 50 Hz a KHz 

^^ ^^^ Output Impedance: 1 K ohm max, 
^^^B^h Polar Pattern: Omni-direclionai 
M Power Supply: 1.5V 10VD.C. 
^*^^ Sound Pressure Level: Max. 1 2Ot10 
EM-'-FtP S2.50 ea. or 2 fnr 54.50 



NEW MARK III 

9 Slept 4 Colors 

LED VU 

Stereo level indicator kil with arc-shape display 
panel! i! This Mark 111 LED level indicator is a new 
design PC board with an arc-shape 4 colors LEO dis- 
play (change color from red, yellow, green and the 
peak output indicated by rose). The power range is 
very large, from — 30dB to +5dB. The Mark 111 in- 
dicator is applicable to 1 watt - 200 watts amplifier 
operating voltage is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel. It is very easy to 
connect to the amplifier. Just hook up with the 
speaker output! 

INXITFD.ftMS18.5D 



MARK II SOUND 
ACTIVATED SWITCH KIT 

j — i A new designed circuit em- 

J \ ployed 2 I.e.. a DPDT relay 

4lffr 1 with a led Indicator. A con- 

. . densor microphone corajs 

with the kit. The relay can 
handle up to 200 watts con- 
tact to allow lo control most 
things. Just click the linger, 
the relay will close, the sec- 
ond click will release it. 
Sensitivity can be ad- 
justed by an on beard 
trim-pot. Operating 
voltage 9V D.C. 
TY-18 
$8,50 PER KIT 




MARK IV 15 STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new stereo level indicator kit consists of 36 4- 
color LED (15 per channel) to Indicate the sound 
level output Of your amplifier from — 36dB «• +3dB. 
Comes with a well-designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply is 6<— 
12V D.C. with THG on board inpul sensitivity con- 
trols. This unit can work with any amplifier from 1W 
to 200W! 

Kit includes 70 pes. driver transistors. 38 pes. 
matched 4-color LED. all other electronic compon- 
ents. PC board and front panel. 



MARK IV KIT $31.50 




30W + 30W STEREO 
HYBRID AMPLIFIER KIT 

It works in 12V DC as well! kit includes 1 PC SANYO 
STK-043 stereo power amp. IC LM 1458 as pre amp. 
all other eieclronic parts, PC Board, all control 
pots and special heat 
sink for hybrid. Power 
transformer not in- 
cluded. It produces ultra 
hi-fi output up to 60 
watts (30 watts per 
channel) yet gives out 
less than 0.1% total har- 
monic distortion between 
ItJOMz and 10KHz. 




$32.50 PER KIT 



BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 8BB R FEATURES 

3- Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain in a 
standard level even the battery supply 
drops to a certain low voltage. 
■ 9" 6W cool /daylight miniature fluores- 
cent tube. 
• 8 x 1.5V UM-1 (size Dj dry cell battery, 
• Easy sliding door for changing batteries. 

$10.50 EA " 



STEREO 



Stainless reflector with wide angle in, 
creasing lemination of Ihe lantern. 



AMPLIFIER 



SOW 




60 W 



COMPLETED UNIT - NOT A KIT! 

OCL pre amp. & power stereo amp. with bass, mid 
die. treble 3-way tone control. Fully assembled and 
tested, ready to work. Total harmonic distortion less 
than 0.5% at full power. Output maximum is 60 
walls per channel at 8'.'. Power supply Is 24 - 36V 
AC or DC. Complete unit. Assembled $49.50 ea 

Power transformer $ 8.50 ea 



5W AUDIO AMP KIT 

2 LM 380 with Volume Control 
klllllKj , Power Suply 6 18V DC 
ONLY $8.00 EACH 





Tune MLI-52E 



PROFESSIONAL 
PANEL METERS 

A. 0-50 UA 8,50 ea. 

B. 0-30VDC 8.50 ea. 

C. 0-5QV0C 8.50 ea. 

D. 0-3ADC 9.00 ea. 

E. 0-100VDC 9.00 ta. 
All meters while face with biack 
scales. Plastic cover. 



i*!£E&l o.s" led mn 

ALARM CLOCK MODULE 

ASSEMBLED! HOT A KIT! 
Features: * 4 digits 0.5" LEO Displays ■ 12 hours 
real time formal • 24 hours alarm audio output 
• 59_min. countdown timer • 10 min, snooze control. 
ONLY $7.00 EACH 
SPECIAL TRANSFORMER 
FOR CLOCK 
(FREE) 



\EQS 



DIGITAL AUTO 
SECURITY SYSTEM 



4 DIGITS 
PERSONAL CODE! 



SPECIAL $19.95 




proximity triggeret 

voltage triggered 

mechanically triggered 
This alarm protects you and Itself! Entering pro- 
tected area will set it off, sounding your car horn 
or siren you add. Any change in voltage will also 
I rigger the alarm into action. If cables within pas- 
senger compartment are cut, Ihe unit protects itsell 
by sounding Ihe alarm. 3-WAY PROTECTION! 

Alf units faclory assembled and tested — Not a kd' 



A NEW LED ARRAY AND 

DRIVER FOR 

LEVEL METERS 

This series covers a wide range of level indication 
uses, output and input voilage. lime related change. 
temperature, light measurement and sound level. The 
problem of uneven brilliance often encountered with 
LED arrangements as well as design problems caused 
by using several units of varying size are substan- 
tially reduced. 12 LEDs in one bar: 
LED ARRAY 
CL-112H3Red, Red, Red $5.50 

GL-112N3 Green. Yellow, Red $6,50 
GL-112M2 Green, Green, Red $6.50 
GL-112G3 Green, Green, Green $6.50 



2.28" 

LED DRIVERS ' 

1R 240EG Is an I.e. specially designed to drive. 12 
LEO. The number of LED is lineally illuminated ac- 
cording lo the control voltage input terminal 71. 
Operating voltage is 9 12V D.C. $5.35 EACH 



PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model WEM-16is a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits in the range of 88-1 08MHz with 3 transis- 
tor circuits and an omni-directional electric conden- 
ser. Element built-in plastic tube type case: mike is 
6Vi" long. With a standard FM radio, can be heard 
anywhere on a one-acre lot; sound quality was 
judged very good. 

$16.50 



FLASHER LED 

Unique design combines a jumbo red LED with an IC 
flasher chip in one package. Operates directly from 
5V-7V DC. No dropping resislor neded. Pulse rate 
3Hz @ 5V 20mA. _ 

2 for $2 .20 ___^ 

BIPOLAR LED RED/GREEN 

2 colors in one LED, green and red. changes color 
when reverse voilage supply. Amazing! 
2 FOR $1.60 



LCD CLOCK MODULE! 

■ 0.5" LCD 4 digits display ■ X'tal controlled cir- 
cuits ■ D.C. powered (1.5V battery) • 12 hr. or 24 hr. 
display ■ 24 hr. alarm set ■ 60 mm, countdown timer 
• Dn board dual back-up lights * Dual time zone dis- 
play • Stop watch function. 

HIC1200 (12 hr) $24.50 EA. 

N1C2400 (24 hr) $26.50 EA 



MINI-SIZED I.C. AM RADIO 



Size smaller than a box of matches! 

Receives all AM slations. 
Balteries and ear phones included. 

Only $10.50 




12 DC MINI RELAY 



6V SPDT 2AMP 1.30 

12V SPDT 3 AMP 1.60 

12V DPDT 2 AMP 2.50 

12V 4PDT 3 AMP 3.60 



CP 



LINEAR SLIDE POT 

500" SINGLE 

Metal Case 3" Long 

2 FOR $1.20 
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FLUORESCENT LIGHT 
DRIVER KIT 

12VDCP0WEflED 
Lights jp B — 15 Walt Fluo- 

rcscen; Light Tubes. Ideal 
for camper, outdoor, auto or 
boat. Kit Includes high volt- 
age coil, power transistor. 

heat sink, all other electro- 
nic parts and PC Board, light 
tube not included 1 



ws 




With Case Only 
S6.50 Par Kit 



SUPER FM WIRELESS 
MIC KIT — MARK HI 

This new designed circuit uses high 
FEQ. FET transistors with 2 stages 
pre amp. Transmits FM Range [88- 
120 MHz) up to 2 blocks away and 
with the ultra sensitive condenser 
microphone that comes with the kit, 
allows you to pick up any sound 
within 15 ft. away! Kit includes all 
FMC-105 electronic parts. OSC coils, and P.C. 
111.50 PER KIT Board. Power supply 9V B.C. 




PRESS-A-L1GHT SELF 
GENERATED FLASHLIGHT 

EXCLUSIVE'! S3.95 ea Never worry aboul battery. 

because it has none! Easy 

to carry In pocket and handy 

to use. Ideal lor emergency 

light It generates its own 

electricity by squeezing grip 

lever. Put one in your car. 

boat, camper or home. You 

may need it some lime! 



Model F-179 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut ott when circuit is shorted 
or over load to protect your 
amplifier as well as your 
[fi speakers, A must tor OCL 
circuits. 

KIT FOAM 
S9.75EA. 




'FISHER" 30 WATT 
STEREO AMP 



m 



Super Buy 
Only $18.50 



MAINAMP(15Wx2] 
Kit includes 2 pes. Fisher PA 
301 Hybrid [C all electronic parts 
with PC Board. Power supply ± 
16V DC (not included). Power 
band wilh (KF1% ~ 3dB). Volt- 
age gain 33dB. 20Hi - 20KHz. 



SUPER 15 WATT 
AUDIO AMP KIT 

Uses STK-015 Hybrid Power Amp 
Kit includes: STK-015 Hybrid IC, power supply with 
power transformer, front Amp with tone control, all 
electronic parts as well as PC Board. Less than 
0.5% harmonic distortion at full power VidB re- 
sponse from 20-100,000 Hi. 
This amplifier has QUASI - 
Complimentary class B out- 
put. Output max is watt (10 
watt RMS) at 4!?. ONLY 
$23.50 each 




HICKOK LX303 
DIGITAL LCD MULTIMETER 

• 3Vi digits display - 200 hours 9V 
battery life • AutP zero: polarity; 
overrange indication ■ 100MV DC 
F.S. sensitivity ■ 19 ranges and 
functions ■ D.C. volt: 0.1 MV to 
1000V ■ A.C. voll: 0.1 V lo 600 V 
Resis lance: 0.1 1! to 20 to'-' • D.C 
.current: 0.01 A lo 100 MA 

OUR PRICE $71.45 




PUSH-BUTTON SWITCH 

N/Open Contact 

Color: fled, White. Blue. Green, Black 

3/fl.OO 

ft/Close also Available 

50t each 
LARGE OJY. AVAILABLE 



Ifc 




HEAVY DUTY 
v. CLIP LEADS 

10 pairs — 5 colors Alligator clips on a 
■' r long lead. Ideal for any tesling. 
S2.20/PICH 



ANY SOUND DECISIONS! 

Solid state sound indicator operating 
voltage GV DC 30«A. Small size ap- 
proximately 3 A"x1V»". 
Model EB21 16 (Continuous) 
Model EB2126 (Slow Pulse) 
Model EB2136IFasl Pulse) 



<t 



S3.60 EACH 







SIZE BATTERY PACK 

ID C size ni-cd battery in dng pack, 
gives out 12.5V DC. 1-8 amp per 
hpur. All fresh cpde, pull-out from 
movie cameras Can be disconnec- 
ted to use as single c cells. Hard 
'to find 515.00 per pack of 10 balieries 



ELECTRONIC ALARM SIREN 

COMPLETE UNIT 
Ideal for use as an Alarm Unit 
or hookup lo your car back-up to 
make a reverse indicator. Light 
Output up lo 130dB. Voltage sup- 
AJ-999 57.50 ply 6 12V 



k 



SUB MINIATURE 
TOGGLE SWITCH 

5PST2 FDR 2J0SPDT2 FOfl 3,20 
6AMP 125V AC CONTACT 



e 



^TRANSFORMERS 

ALL 117 VOLT INPUT 

J0V 4 AMP S8.50EA. 

36V CT 3 AMP $10,50 EA. 

48V CT 3 AMP $10.50 EA. 

24V CT 3 AMP $10.50 EA, 

24V CT 0.8 AMP $2.50 EA, 

12V CT D.5AMP 12.50 EA. 

12V CT 120 MA $1.00 EA. 



*G? 



AC POWER SUPPLY 

Wall Type Transfprmer 
12V AC Outpul 20OMA $2,75 EA. 

16VCTAC Output 100 MA $2,10 EA. 

6VDC Output 120 MA $1.90 EA. 

12V DC Outpul 100 MA $1.90 EA. 



ULTRASONIC 
H SWITCH KIT 



Kit Includes the Ultra Sonic Transducers, 2 PC Boards 

lor transmitter and receiver. All electronic parts and 
instructions. Easy lo build and a lot of uses such as 
remote control far TV, garage door, alarm system or 
counter. Unit operates by 9-12 DC $15.50 



COMPLETE TIME MODULE 

0.3" digits LCD Clock Module wilh month 

and date, hour, minute and seconds. As 

ra -i\ well as stop walch function!! Battery 

l" "-M 1 and back up light is with the module. 

Size of the module Is 1" dia. Idea! tor 

use in auto panel, compuler, inslrument 

and many others! $0.95 EACH 




SOUND ACTIVATED SWITCH 

j. All parts completed on a PC Board 

■ JX SCR will turn on relay, buzzer or 

I^VjW trigger clher circuit for 2 - 10 sec. 

^Hk (adjustable). Ideal for use as door 

^^^P alarm, sound controlled toys and 



$1.75 ei. 



many olher projects. Supply voltage 
4.iV 9V D.C. 2 f QI ».oo 



FM WIRELESS MIC KIT 

It is not a pack of cigarettes. It is a 
new FM wireless mic kit! New de- 
sign PC board fits into a plastic 
cigarette box (case included). Uses 
a condensor microphone to allow you 
lo have a better response in sound 
pick-up. Transmits up to 350 It.! 
With an LED indicator to signal the 
unit is on SFMM2 KIT FORM $7.95 




REGULATED DUAL 

VOLTAGE SUPPLY KIT 

■4 30V DC 800 MA adjustable, fully regulated 
by Fairchild 78MG and 79MG voltage regulator l,C. 

Kit includes all electro- 

jtML _ nic parts, filter capaci- 

«^ l tors, I.e., heal sinks 

$12.50 PEH KIT 



AA SIZE NI-CD SPECIAL SALE 

HECHAR6EABLE OATTERIES 

LIMITED QUANTITY AVAILABLE 

BECKMAN FET 
LIQUID CRYSTAL DISPLAY 

Overall size 2" x 1.2" 0-5" characters 

reflective type. 

Mode! 737-01 — for clock 4 digits wilh 

PM, alarm, snooze, colen indicators. 

Model 739-04 — for panel meler 4 

digits. 

Model 739-03 - for panel meter 3Vj 

digits with ± sign and pver range 

indicator. 

All displays include zeber connectors 

and front bezel Wilh data sheets. 

Your choice - my mntfel $7.50 EACH 



BS'SS 



S.8;B.S 



EMM 



POWER SUPPLY KIT 

0-30VO.C. REGULATED 
Uses LA 723 and ZN3055 Power 
Tr oulput can be adjusted from 
O-30V, 2 AMP. Complete with PC J gW 
board and all electronic parts- 
Transformer for Power Supply. 0-30 Power Supply 
2 AMP 24V x 2 $0.50 $10.50 each 




I.C. TEST CLIPS 

Same as the E-2 clips .57= 
With 20" Long Leads * 

In Black and fled Colors per pair 



SOUND GENERATOR I.C. 

Creates almost any type of sound — gun shot, ex- 
plosion, train, car crash, star war. birds, organ ext. 
A built-in audio amplifier provides high level oulput 
Operates from one 9V battery, 28 pin 
dip: we supply the datas. $2.90 EACH 



ELECTRONIC SWITC 



CONDENSER TYPE 
Touch On Touch Off 

uses 7473 I.C. and 
12V relay 
$5.50 aach 




1 WATT AUDIO AMP// 

All parts are pre-assembled on a 

mini PC Board, Supply Voltage 6 

9VD.C. SPECIAL PR ICE $1 .95 «>. 



4? 



LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new D.C. design that gives a 
frequency response from 0Hz — fOOKHz ±0.5dB! 
Added features like tone defeat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power fluctuation! 

Specif ical ions: • T.H.D. less than .0057. • T.I.M. 
less than .005% • Frequency response: DC to lOOKHz 
±0.5dB ■ RIAA deviation: i0.2dB ■ SIH ratio: bel- 
ter than 70dB ■ Sensitivity: Phono 2MV 47K/Aux. 
100MV 100K • Output level: 1,3V ■ Max. output: 15V 

Tone control: bass ±10d8 @ SOHz/treble ^10dB 
15Hz * Power supply: ±24 D.C. @ 0.5A 

It comes with regulated power supply, all you need 
is a 48V CT. transformer @ 0J ' 
ONLY $44.50 
X 'former 



ll 




SOLID STATE 
ELECTRONIC BUZZER 



Mini size 1"x Wx V 

Supply voltage 1.5V -12V 

.Ideal for Alarm or Tone Indicator 



^% FOR MULA INTERNATIONA L INC. 
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THERE'S COLO IK THEM THAR PARS!! 

2.99' ebs 



ARE PAKS EVE:: A 49XH CAM DIO! 



FREE! FREES 
WITH ANY $30 ORDER, PICK A S2.99or FREE! 



200 P[ -StMlCOh SPEC 1AL. .morled semis of all l>pci. Unl*sl«t nutniaL 1 = T JWH ,„, $LW 

2Q-MOTOSS MOTORS. raft, tut* sprrdi A types, 1,5-13 volli, ' - ? . r - I ,\i ,. . . Z.W 

2D0-LONG LEAD DISCS, prime, fnirktd apt, utoittd maltrlal, firlSW „„„ 3.99 

IW-PLASTlC TRANSISTORS, untested, TO-43, axil. tTpc* ("2*0*1 ,.,,,, ,.,. 3,99 

S& iLlUf SWITCHES, various shapes, sijres. and tvprs, f* 2726> 1,99 

75 TRANSISTOR ELtCTKQlYTlCS p epoxv encapsulated, Hit. ¥Jlu«, 1>2747I 2.99 

25<M1A1.F W M SIRS-, 100', * lik-r-i oded rufljtofi. ajsl. value*, 4>304fcl 1M 

25-SLIDL VOLUMF CONTROLS, various values A types, lor Hi-Fi, elc. COOS?) , . 3.99 

SO-UPRIGHT ELECTROS, 1M'., assorted value* & vollagrs. marked. i-J2Jbf ._,, ,, Tt 2,99 

20 ROCKER SWITCHES, whltr>u<k«r» r DPDT, toldvr lugt. 12SV 4A, l>3M2Ar .. 2.99 

50-MINl POTS, pe tlvle, single turn, aticrled values, 4*33<lS!l 3.99 

20v|UMBO RED LEDS r 3V 10 mA, 100", j;ood material, red dome knur, <-3.369h „..„„.»-., 2,99 

3-SOUND TRIGGERS, sound arl-Valed amp, SCR Irig&trrd, ofl 3" board, (*3*2S> ♦ 2,99 

50-TBANS15TQR SOCKETS, ««n [men! may include; TO- 19,5.6b r 3. »'*■ f i»3MS-P . . . 2,99 

1D0-CABU T ItS, 4" non-slip while plastic, like Ty-»rap, IP52 IB) 2,99 

ISO-FELDTHRU CAPS, assorted types A iijei, for KF, UHF, tk, (*S*MA> , 2.99 

2SQ-'* WATT RESISTORS, asstd. carbons, caroo-films, K-m* SSeti. (#5797 A> , 2.99 

100-PLESSV CAPS, ecrtmk bl«k* ijt mpr Sud *ia« A vlaues, <*b221) Z.»9 

TQ-HOBBT L E EiS. jMiiMcd lype* J. colors, mostly dim*. iomi Rood. L*b225) 2,99 

100-TlLl, 7400 series, incl'. gates, flip-flops, rlc. tinlCflrd, <*b22bl ,,., 2.99 

150 PC.-HEATSHRINK:, slip-Over lype, t brink* SO 1 ., like Thermcfit, f*b239) .. 2.99 

S-ftRASS LOCKS. *nh key, 1 ft" Iwij. lor door*, windows, elc, <*b&V 2.99 

250-MOLEX SOCKETS, 'ofi-i-strip", make vow tmn pi few; Ms r ('62551 ,„, T 3,99 

4LM-747 OP AMPS, 100', prime, dull lincjr op imp, DIP package. C*b2b2> „„„ 3.99 

S0-ICA PHONO PlUCS, popvLir Jtudio/lpMkcr plugt, IM'. mAlerijI, C"3293> ,. 1,49 

35-CRTSTAI.S. 4(lOfltd types, fome Hb/U, icmt Ireo/uefity mdrked. 4*62561 2,99 

150 5UBMINI IF TRANSFORMERS. Bit miy include; nje. inlentu. ftf. t-6259) 2.99 

6D-5QUARE OHM RE5ISTOR5, prime rvsiflon, assI, values. i;nb r em! ("b2b1} 1.99 

30-MICROMINI REED SWITCHES, 1" kmg, for alarms, relay svilemi. c1c. 4 = 6263) 2.99 

200 PC-CAPACITOS SPECIAL, tul. mylan, polvs. mictt, etc. 10q*. good, 1**264) 2.99 

20-PU5HE1UTTON ALARM SWITCH, SPST, momen1*rv. NC, M/KardM»rt r (#6J67t ,,, 2,99 

500* PC, -HARD WARE SURPRISE. I'apppcuJ 1 lb, asiL screws, waihcn ele. ("627l> 2,99 

3Q-9V BATTEKY CLIPS, snap cronneclor, coded, insulafrd leads, (*b2ui ,. r . 3-99 

6-WATCH GUTS, 5,runclion, LEO *lvlr. 4»oHtd fiaff, unltfted, •'.■ b2&7'\ 1,99 

1CKHEAVV DUTY LINE CORDS, white r 3 cond 6 11. 16 gauge, (n6292> ..„.„ 2,99 

20-SINGLE PIN LED5, green, micro style, 3V 10mA, 100%, f*6293) ..,. 2.99 

4C-L[D'TRAN$lSrDR SOCKETS, ,r snap-in rr , 3 pc lead*, for TO- r ..S8.4&.eH:. '.-fr297i 2,99 

200 ^P RE-f ORMED V» WATT ERS, pop uW values, some 5(10 %«**, I M 624*), 2.99 

SO-SCfli A TRIACS, Attorled values, tO Amp TO-220. urtleited, (»63l7l 3,99 

1-C1 CONVERTER, receive* CB 0f> C4r radio, T2 VDC operation; (*519S) 2.99 

4D-EDGE CONNECTORS, assl. 4 A 6 pin, 2,&ided, pc leads, I*b3b4l .... 2.9f 

10-6 CELL BATTERY HOLDERS, lor AA size cell*, 9V flip f«*ptitjJ r t*b3Bb] 2.99 

bfKTHERMAL FUSES. t>reak at 257 f. 14 eAuie ixial leads. (46367) . , . , , 1.99 

4-* J" HOBBV READOUTS, 4 dfejl panelt. Com. Calbodr, unlesled, 4 = b3B4) 2.99 

35.TINY SLIDE SWITCH, Only 3/7" cube. SPDT. PC leadi, f«43B5) 2,99 

50-TO-3- T R IAC S. 50-600 prv., 3 lead T O-S cans, 60',. + y«W, 4 »6J31 1 2.99 

30-FLA5T IC POWERS, 25 wxi | F n pn & pnp, S0-Z00 bvebo, TO-220, I *■ 6237 1 1.99 

100-2 WATT RESISTORS, issorled carbons, Films, etc. lome S%crs, [#621B> 2.99 

150 PC-HUT SHRINK, like Thermo-Fil, «»r. |ii«. ihrint, SOS, (#b339l 249 

25-MAGMETK DISCS. PlailalEoy 13/lb dia. * 1/B" dim. (*6294> 2.99 

1 50-PLUGS A SOCKETS, asiorl«d Ivpes & slyles, wide variety, 1*1527) 2.99 

15-P A-2b3 PC BOARDS, lor G£ PA-263 iltfeO amps, pre-elched, E* 2013) , 2.99 

40.-5T.EBtQ INDICATORS, tiny red 1,5V bulbs, for Hi-Fi repUcement, fib244l .,. 3.99 

4O-90OV 1A RECTIFIERS, lyp* fN+00*, eposy, aaial leads, (*624S> 2.99 

4-2A S00V BRIDGES, silicon, full wave mlifterf, TO-S case <#624B) . », 2,99 

1 0-QUAD PHONO I ACKS, 4 RCA jack* on 2 i 1't" Bakel I le ilrip, f *6349l 2,99 

50-MODULAR SWITCHES, by Cenlralab. "puih,nn' r DRDT, frPDT, *lc„ ^^150AI 2.99 

150-"4000" RECTIFIERS, IN4OO0 series, may Include; 50 to 1000V, l»2417t ,,.. 2.99 

1S-THUMBWHEEL TRIM PQTS, imp-Hi l T pe, assorled values, 4«6299) 2.99 

50-MAGNEF1ED MAN-3s, 7 segment 0. " high, w/'bubbk" m«gnilicr, (*42S7) 2.99 

1-I.R. OIQOE, S-9 Willi, hclero-junction coax, for Pulse mode, *f* b445) -, . 2.99 

200-BULLPLATES. atft, re* ItfoT-capacplor netwoFks, varlout values, (*6283} - 2,99 

ISO-METAL CAN TRAKSrSTO*$, a«1. 2N t'l in TO-5,1,18, same unmirked, ' ■■Ji.ij.ii .... 3.99 
24-LM-340T VOLTAGE REGULATORS, unteilfd TO-220, may incl. 5-24V, (*2635) ... ., ,. 3.99 

ISO.PQLTST TRINE CAPS, assorted types, stylet. A *hire* r ill good, 4*2729) 3,99 

100 PLASTIC LENSES, affoHed itylti, A colors, (*b2&6) , 2.99 

25EJ-CERAMMC CAPS, assl. tuhukn, NPO'i, temp. coeMicienl, etc 1*5B39) , 2,99 

60. T HERM1STORS, various types A styles, neg- cnefllcknt, 100%, U40B9J 2.99 

25-IC SOCKETS, lift, 34,24, A 40 pin sockets on G-10 beard.. {*bZiM 2,99 

2S-MIN1 PLUG A CABLE SETS, 3-5mm plug, b' insulated 2 cand. leads, 1*62*9) , , . 2.99 

20-RCA PHONO JACKS, popular HiFi jacfc an » Bakelit ilrip, 4ab230» .,.,..,. 2.49 

250 -PR E, FOR Mi D OlSCS, caps * /leads fof PC use, mined vajucf, ">3MS.3 ., 2.99 

SO-AXIAL ELECTftOS, asst. value*, volli, size*, What a buy!, hr3227> .,,..,,,, 2.99 

1O0METALLIC RESISTOKS, mostly h WlAttn, Jill. v*l. 1-5% tol. (^b2B0) ......,.., + .... 2.99 

100-POWER5 POWERS, 3 Co 7 wall power resistors, 4>*2ai> 3,99 

IS-ICNJTION SUPPRESSION CAPS, for auto radFos, decks, tte, 0.5 ml (#6224) 2.99 

20Q-COILS A CHOKES, *i*l. RF,OSC,lf, and peaking typei, 1*6283) ,,,,,, 2.99 

SO-POWER TAB TRANSISTORS, plaslk NPN, TO-220, asst. types, unSested. <*>2425) 2.99 

24-SKINNV TRIM POTS, multi A single turn, *ttl. values A types, 4*6205) 2.99 

30-HO8BY OPTO COUPlERS, untested, mini DIP, TS00V Isolation, 4*2829) 2.99 

3-25A 50V BRIDGES, "bfock" lyp*, wilh four lug-lype leads, 1H3HI . , 2.99 

1QQ-DTL ICs. mostly dual LK flip DopS, marked, l0ff"i prime, 4*6444t 2.99 

2CU-ONE WATTERS, Hit 1W resistors, mosEly rjrbon*, some V.rn. ■ - b264< 2.99 

40-INSTRUMENT k SOBS, lor hair round sballs, some w/pnin|ert, C*M98) X99 

15-LINE CORDS, heavy-duly. IB gauge, b', molded plug, 2-cond. f*64»l 199 



mm 
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ULTRA-SMALL 

LCD CHRONOGRAPH 
MODULE 

jiV^' 1 * Multi-Function Memory Enables Module 

^3^ — ^To Function As: STOPWATCH! 

/ftAa C/V^i ELAPSED TIME INDICATOR! 

^P4L*f.Ot^ - DUAL ZONE TIMER! 

92CUS4M ALARM CLOCK! 



SEND FOR FREE CATALOG 
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HOW TO oHOER 

W* hotar MASTtRCH-AFTCE. VISA, Ctl«t-k. -.n^ C.O.tk 
25V Jd»h Minimum Order: flp Qltir by chom <rr 
mtIL Stat* Cat. HA. A d»crlptii>n, nmrnt A nnanlh 

or ■•fJOtpt. PO&TACL: USA: Jdd S3, CANaDiAH; iii'd 
(S. rORtlGN; add (10. US tvndsl. E«*H *i|| 6a 
f *Euf p,*U. OPBH ACCOUKTS^ imutt EM HtUJ A r at rd in 
Oui. A Iraditraatl Nat ■ 10 PHOHL: ,6171 24S-S12L 
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Electricity from the sun. 

5 Volt panel V* amp $50 2.5 Volt panel Vi amp $40 

GIANT 3% inch cell, delivers 1 amp $8.50 

Above cell with special motor & prop, runs in sun $10.25 



Computer video monitor chassis 9 inch, 12 volt used $50 
Computer video monitor chassis 12 inch, new $60 

Hy Gain CB chassis, trunk mount $9.00 




Govt surplus waiky 
talky, used cond. 
47-55.4 rnc range. 
Ant, $5 each extra. 
With data. 



$25 ea 2 for $45 
AN/PRC-6 



SEE IN THE 

DARKNESS 

IR viewer, portable, new with 

choice of one lens.. .close up, 

telephoto or gen. purpose. 

Requires 6 volt DC btry. $250 

PRINTER CENTRONICS #101 

Visually OK, with head. 

Sold as is..... $400.00 

Shipping extra on all merchandise 

Mesbna Inc., P0 Box 62, E. Lynn, Mass. 01904 
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.4- ORAHfiE LEO DISPUT 

1 stpenE RH0 
miHSlIt - croon int>dc 
HAN4M0 - connon cithoO 

.f ORAHGE o™rtlo» tl 
NAH4630 - coram anode 



.3" RED LED DISPUT 
7 ssgwnt RHD 

1AM721HW! tqulv) 
conpon *node 



HviUB/ 



KT«. FILH RESISTORS 



1 BHoTi (MtSO) »1( S0ppp/oC 

v*» MiL-R-iosM zsmntpc 

13a- 4U X .355" Ion; (tody) 
ALL 5TANMRC DECADE VALUES 
FROM IQoha to <75K 



luf/35V 

^uf/35V 
33uf/35V 

.Suf/ZOV 

!,!u(/3SV 
3.3uf/3SV 



TAHTALUM CAPACJIW ASST. 
?ca. of ibove - 48 uc-i. 



TAHTALtH CAPACITORS 
»T1d dipped I ZQt 



*.Tuf/16V 

4.7uf/25I 
£.9u//6* 
S.Suf/ltv 
I0uf/16Y 

IOuf/2tlV 
I5nf/6V 

ISuf/!D* 



1H4148 ADOM IS/tl.OD 1DO/S5.D0 
IM001 rectifier 12/SI.03 100/(7. 90 
1N40DI rtcttfltr 10/11.00 I00/W.00 



ROUIR SUPfLT KIT PS-Z9 
provides slmil uneou? outputs of 
plut 1 -ir,j-. IV. 12V, A ISV. 
bus 115/Z9VCI transform - ]A«p 
total output, kit include* PC boATd 
(2 1/B* X 3 15/16"), 111 parts incl 
trans ferae r, scheHtic 1 layout r*rg. 

10-24 n.SOia 
25- l!.50ei 



CRtSTAL COHTHOUED TIME BASE KIT 
prsildes accurate 1 hi, 10 hi t SO hz 
double buffered output* fr« 9VDC Input 
CMOS ccnpitible. Mt Includes PC board 
(1 S/S- X 3-), all parts (e«ept batter?) 
schematic, layout dtrj. I Instructions. 
(IS.BOm 
10-24 13.75ea 
25- 12.50M 
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CIRCLE 51 ON FREE INFORMATION CARD 



NEW PRODUCTS! 

Super Color S-1 00 Video Kit 599,95 Elf II Adapter Kit $24.50 



Expandable lo 256 x 192' high resolution color 
graphics. 6947 with all display modes computer 
controlled Memory mapped 1K RAM expanda- 
ble to 6K S- 1 00 bus 1 802 . 8080. B085. Z90 etc 

Gremlin Color Video Kit S59.95 

32 x 16 alpha/numerics and graphics: up lo 8 
colors with 6847 chip; IK RAM at EMM. Plugs 
into Super Elf 44 pin Pus. Not expandable to high 
resolution Graphics. 



Plugs into Ell II providing Super Ell 44 and SO pin 
bus plus 5- MO bus expansion (With Super Ex- 
pansion) High and low address displays, state 
and mode LED s oplional S18.00. 

1802 16K Dynamic RAM Kit S1 49.00 
1802^3-100 expandable lo 32K. Hidden refresh 
w/clocks up 10 4 MHz w..i;i wail states Addl I6K 
HAM S79.M. 



Quest Super Basic 

Quest, the leader in inexpensive 1802 systems 
announces another first Quest is the first com- 
pany worldwide lo ship a lull site Basic for 1802 
systems A complete lunction Super Basic by 
Ran Cenker including Roating point capability 
with scientific notation (number range ± 1 7E 1 *}. 
32 bit integer t 2 billion. MulU dim arrays: Siring 
arrays. String manipulation; Cassette i 0. Save 
and load. Basic. Data and machine language pro- 
grams; and over 75 Statements Functions and 
Operators. 

Easily adaptable on most 1802 systems. Re- 
quires 12K RAM minimum for Basic and user 



programs Cassette version in slock now. HUM 
versions coming soon with exchange privilege 
allowing some credit for cassette version. 
Super Basic on Cassette $40.00 

Tom Pillmsn's 1802 Tiny Basic Source listing 
now available. Find out how Tom Plttman wrote 
Tiny Basic and how lo get the most out ol It. 
Never ottered Pel ore 519 00 

S- 100 4 -SI ol Expansion $9-95 

Super Monitor VI. I Source Listing $15.00 
Coming Soon: Assembler. Editor, Disassem- 
bler. BA.AO. Super Sound/Music. EPROM 
programmer, Stringy Floppy Disc System. 




RCA Cosmac Super Elf Computer $106.95 

Compare features before you decide to buy any A 24 key HEX keyboard includes 16 HEX keys 



other computer. There is no other computer on 
the market today that has all the desirable bene- 
fits of the Super Elf for so little money. The Super 
Erf is a small single board computer that does 
many big things. II is an excellent computer for 
training and far learning programming with its 
machine language and yet it is easily expanded 
with additional memory. Full Basic, ASCII 
Keyboards, video charade r general! on, etc. 
Before you buy another small computer, see it it 
includes IPs following features. ROM monitor: 
State and Mode displays; Single step; Optional 
address displays: Power Supply; Audio Amplifier 



plus load, reset, run. wait, input, memory pro- 
tect, monitor select and single step Large, on 

board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a SO pin connec- 
tor slDt for the Quest Super Expansion Board. 
Power supply and sockets for all IC's are in- 
cluded in the price plus a detailed 1 27 pg. instruc- 
tion manual which now Includes over 40 pgs. of 
software info, including a series of lessons to 
help get you started and a music program and 
graphics target game Many schools and 

universities are using the Super El! as a course 



and Speaker; Fully socketed for all IC's; Real cost of study. OEM's use it for training and RS D 



of in warranty repairs; Full documentation. 
The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting wiifi the unique Quest address and data bus 
displays before, during and after executing rn- 
sl ructions. Also, CPU mode and insl ruction cycle 
are decoded and displayed on 8 LED Indicators. 
An RCA 1851 video graphics chip allows you to 
co nnect lo you r own TV with an inexpensive video 



Hemember.olhBrcDmputersonlyofferSuperElt 
features at additional cost or not at all. Compare 
before you buy. Super Ell Kit $106. 35. High 
address option $8.95, Low address option 
$9.95. Custom Cabin el with drilled and labelled 
plexiglass front pane! $24.95. Expansion Cabinet 
with room lor 4 S-1 00 boards $41.00. NiCad 
Battery Memory Savor Kll $6.95. All kits and 
o pi ions also completely assembled and tested. 
Questdata a 12 page monthly software pub- 
lication for 1802 computer users is available by 
subscription lor S12 .00 per year. Issues 1-12 



modulator lo do graphics and games. There is a bound S16.50. 

speaker system included for writing your own Tiny Basic Cassette $10.00, on RCM $38.00, 

music or using many music programs already original Elf kll board $14.95. 1802 soltware; 

written. The speaker amplifier may also be used Moews Video Graphics $3.50. Games and Music 

to drive relays for control purposes $3.00, Chip 8 Interpreter SS.SO, 

Super Expansion Board with Cassette Interface S89.95 



This is truly an astounding value' This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64 K with built-in memory pro- 
tect and a cassette Interlace Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super EH The board includes slots 
for up to 6K ol EPfiOM 12708, 2758, 2716 or Tl 
2 7 1 6) and i s lu I ly so cketed . EPR OM ca n be u sed 
forlhemonilorandTinySaslcorotherpurposes. 
A IK Super ROM Monilor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed wiih a program loader,' 
editor'and error checking mufti file cassette 
read /write software, (relocatible cassette file) 
anol her exclusive from Quest 1 1 i ncl u des r e g i sler 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
points can be used willi the register save feature 
to Isolate program bugs quickly, then fallow with 
single step. The Super Monitor is written with 



subroutines allowing users to lake advantage ol 
monitor I unctions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor, if you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake They 
allow easy connection of an ASCI I keyboard lo the 
input port RS 232 and 20 ma Currenl Loop lor 
teletype or other device are on board and if you 
need more memory there are iwo S-1 00 slots for 
static RAM or video boards. Also a 1K Super 
Monitor version 2 with video driver tor full capa- 
bility display with Tiny Basic and a video interface 
board Parallel If Ports $9.85, RS 232 $4.50, 
TTY 20 ma lyF $1,95, S-100 $4.50, A 50 pin 
connector sel with ribbon cable Is available at 
$15 25 for easy connection between the Super 
Ell and the Super Expansion Board. 
Power Supply Kit for lhe complete system (see 
Mulii-voll Power Supply below'l 



TERMS; SS. 00 min. order U.S. Funds. Calif residents add 6%tai. 
BankAmericard and Master Charge accepted. 
Shipping charges will be added on charge cards. 



Same day shipment. Fir si line parts only 
Factory lesled. Guaranteed money back 
Quality IC's and other components at fac- 
tory prices. 

INTEGRATED CIRCUITS 



P.O. Box 4430E, Santa Clara, CA 95054 
Will calls: 2322 Walsh Ave. 
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ROCKWELL AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal punier. 20 char alphanu- 
meric display, ROM monilor. fully expandable 
S375 00. 4K version S45O.0O 4K Assembler 
SS5 00. 8K Basic Interpreter 5100.00 

Special small power supply lor A3M65assem in 
frame 549.00 Complete A1M65 In ihin briefcase 
with power supply 1495.00. Molded plastic 
enclosure to fit AEM55 plus power supply £47.50. 
Special Package Price; 4K AIM. 8K Basic, power 
supply, cabinet $599.00 

AIM65.'KlM.'VIM,'Super Ell 44 pin expansion 
board; 3 female and 1 male bus Board plus 3 
connectors $22.95. 

AIM65IKIMMM I'D Expansion Kit: 4 parallel and 
2 serial ports plus 2 internal timers $39.00. PHOM 
proqrammer for 2716 $150.00. 



Multi-volt Computer Power Supply 

8v Samp, H8v 5 amp. 5v IS amp. -5v 
5 amp, \2v 5 amp. -12 option -5v, - t2v 
are regulated KrtSZ9.95. Kit with punched frame 
$3745.$4.00shippmg.KiiolhardwareS14.00. 
Woodgram case S10.00. $1 50 shipping 



PROM Eraser Will erase 25 PflOMs in 
15 minutes Ullra violet, assembled £37.50 
Safety switch Timer version $69.50 



60 Hz Crystal Time Base Kit S4.40 

Converts digital clocks from AC line frequency 
to crystal lime base Outstanding accuracy. 



NiCad Battery Fixer/Charger Kit 

Opens shotted cells that won't hold a charge 
and then charges them up, all in one kit w.'full 
parts and instructions. $7.25 



LRC 7000- Printer 5389.00 

40/64 column dot matrix impact, std paper 

interface all personal computers. 

TelevirJeo Terminal $845.00 

102 key. upper, lowercase, 10 Baud rates 24x90 

char microprocessor cam edrt. cap. 

Inlerlube II Terminal $874.00 

Super Brain 

Floppy Disk Terminal S2895.00 



79 IC Update Master Manual S29.95 

Complete IC data selector. 2500 pg. master refer- 
ence guide. Over 50.000 cross references. Free 
update service through 1979. Domestic postage 
S3. 50 No foreign orders. 



S-100 Computer Boards 

9K Sialic RAM Kit SI 35.00 

: 5K Static RAM Kit 265.00 

24K Static HAM Kit 423.00 

32K Static RAM Kit 475.00 

16K Dynamic RAM Kit 199.00 

32K Dynamic RAM Kit 310.00 

MK. Dynamic RAM Kit 470.00 

Video Interlace Kit $129.00 



Video Modulator Kit $8.95 

Convert TV set into a high quality monitor w/o 
affecting usage Comp lot w.'full mstruc. 



Digital Temp. Meter Kit S34.00 

Indoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like it 
available. Needs no additional parts tor com- 
plete, full operation Will measure -1 00* to 
-2O0"F. lenlhs ol a degree, air or liquid. 
Beautiful wood grain case w bezel $11.75 



FREE: Send lor ynur copy ol our NEW 1 980 
QUEST CATALOG. Include 2Bc stamp. 
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ACCESS TIME: 250 KS 
READ, WRITE : 430 MS 

R-M-W : SSO KS 



-100 PIN BUSS 

- SEVENTY- TWO ZI07C 4K I 1 RMS 

- SELECTABLE 32KX90R UK X1S 
-SIZE: a.l7S"3E 10-5" 

- LOWEST PRICE ANYWHERE ! 
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DIGITAL VOLTMETER 'ON fl-CHIP; 

ICL7106UCD), 
ICL7107 (LE0) J 11 35 




WITH ' 
DATA 4 * C 
LAYOUT 



ICL8038 FUNCTION GENERATOR 

TSswr'ViM.ru 



# 



GOOD «UI!T5 ON WHAN E£ + J| * 

LM580 *> HA.T1 AUDIO JOKE ft AW.. 99* 

LM556 h»l «a TiMEJt., 59* 

LM723 t-JT t«l ADJ. Wil«I REGULATOR 39* 

LM747 Mi»L 7*1 OP AW 1* PT* D3P J9< 

LM450( ail TMK1MJ+XD lOjiJJ* * GUI AT DR. . . $0' 

MM5369 m tif riLQuuici crvRATon *l.99 
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Tod Quality AC-OC cas&ette recordCE. 
modified to provide 5 continuous 
hour! Of recording and playback or 
true fidelity distortionf r»e sound on 
each side of cassette for a total of 
10 hours Umt has many special burl) 
in features. TDK d C39Q cassette ' 
supp'irjj. NOW ONLY 125 00.' 



PHONE RECORDING ADAPTER 



Reco/d incoming and outgoing calls 
automatically with this all solid state 
uml connected to your telephone jar; h. 
and tape recorder. Slarti recording 
when phone is lifted. Stops when you 
hang up, making a permanent record. 
Easily installed. Mo monthly charges. 
FCC APPROVED M4.SV 




VOX VOICE ACTIVATED 
CONTROL SWITCH 



Solid state. Self contained. Excellent 
adjustable sensitivity. Voices or other 
sounds activate recorder. Uses re- 
corder mike or remote mike. 2¥a x [ ] -. 
x 3A" |24, «* 



AMAZING EUCTRDNIC 

MICRO MINI MIKE 



Among world's smallest, solid stale. 
self contained WIRELESS MIKE. Mer- 
cury Sat, Turn, picks up most sounds 
2nd transmits without wires up to 300 
It. thru FM Radio. Tuneable. Use is 
mike, ampf,. alarm & alert system, I 
baby sitter, hot line, etc. M/4 i 
3/4 « 1/2 Uill- f CC ijproMd 






Phone Call Adapter, VOX, HIKE, C plus 51.00 ei. 
ship, t H3li.i. 10 tir. Recorder ■■■ pits 54.00 ship. I 
hdlj.). Calif, res. add ta«. Mail Order, VISA, m C. 
cod's O.K., quart, dis. avail. Money bacV guar Free data, 

AMC SALES, Dept. 19, 9335 Lubec St., Box 928, 
Downey, CA 90241 (213) 869-8519 



CIRCLE 12 ON FREE INFORMATION CARD 
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UTAifleswt 

MTTA TflSEePOT 

MTA 30ft P ErfDT CIWTN OFF 

«<SO MM f- DPOT CEMTTN Of* IEVER SfWTTCM 



SCRS 




TRtACS 




1.5A 


3A 


XA 


1 PflV 


IA 


IDA 


Sfl 1 


6Q 


1.40 


too 


100 


A f j 


SO 


1 £4 


TO SO 


ISO 


:::. 


200 


LW 


1^0 


:-id 


1.20 


1.40 


2.60 


■.w 


400 


1 X 


190 


3 '0 1 




TEO 


3.00 




eoo 


:k 


2,75 





laXfcldi Pnftigc, Wnmwn 
T ij P itf MfMi , COD, h«h*w 

[j-iV.rr^J.li.i. taSJH 

UatQHkfMOa 



CHilatOg ItnluriiTij 

irnf Ri • rili.-r 



SOLID STATE SALES 

P.O. BOX 74 D 

SOMERVILLE, MASS.02143TEL 16171 E47 7053 



WE SHIP OVER 95% 

OFOURORDERS1HE 

DAY WE RECEIVE THEM 



CIRCLE 4 ON FREE INFORMATION CARD 






this ad 1 



(free fl 



pTTMisrtt^* 14 ^^, 



Logic Probe 

■ Compact circuit powered ■ 
Detects pulses as short as 50 
MseciDTLTTLKTL-CMOS 

compatibility 



COMMtlM, WKUMhti COWOfcU 




*157 95 



Model LP-1 



Function Generator 

Mattel 2DD1 

R*r; S'M 95 
■ Sine- squire 
tnangJe- arid - 

separate TTL 
sq ui re irtave 

DtHput 



100 MHz 8-Digit Counter r 

• 2D Hi to 1 00 MHz range ■ LED display k J 
» Fully aulomah c neg $-10750^- 
MgdelMAXIfJO S150DO lfi( 



Preassembled Proto 
w jjBcy Boards 

?H>wJ^49 95 

Fulty issccnuled breadboard 
contains Tour QT-59S sockets. 
seven QT-S9B bus strips and four 
5- way binding posts 



Proto Board with 
Built-in Powers 
Supplies 

■ Regulated 

■ Short-proof 

S12 g95 




3%-Digit 0.1% Digital j 
Capacitance Meter 

■ 9 ranges Irom 1999 pF to 199.3 pF 

■ 0.1s At reading accuracy ■ Auto 

over and under range indication 



Model PE-2D.3A 



Model 3001 

Reg. S 190 .00 

"170 



Portable Digital 
Capacitance Meter 



■ Measures capacitance Irom 
Q IpFlo 1 Farad" Resoheilti 
O.ipF ■ 10 ranges (or 
accuracy and resolution ■ J 
diojil easy-to-read LEO dispiav 

■ 5't accural ltv 

__5n 

fiao/ 





Model 2815 



Model 870 

3V2-Digit DMM 
with LCD Readout 

« r» DC accuracy »0 y 
LCD display tor high 
readability » iQO.i.A current 
range' -CO^.V 100nA. 01 
[l resolution > Battery life of 
over tOO hours ■ SHieldeb to 
slay accurate in HF fields" 
low battery warning 



Dual Trace 5" 30 MHz 
Triggered Scope 



» Rise time 11 7 nS or 
less ■ Built-in signal 
delay line ■ Flat 
response tfiUi smooth 
roMotf past 3j0 MHz ■ 
5mV''cm vertical sensil'viiy 
Probes Included 

Call tor Discount Prices 



rW 



^.. 




Model UJSP 



DIGITAL MULTIMETERS _ 




Sinclair 
PDM35 

Reg S69 95 

*49 95 

Beckman 
TECH 310 

■ 22 Mlz input 
resistance ■ to Amp 
AC DC ■15MV Overload 

■ 6KV Transient 
Protection • 2 year 
battery life: 

'130. 




Hickok i 

LX303 

sggso \tth 




Simpson 461 



Complete with mttei- 
cadmium batter^s. AC 
thaigcr adapter test 
l6Sds f1AQ95 



*149 95 



LEADER 



25 MHz 
Dual Trace 
Time Base 




RF Wide Band Signal 
Generator Model lsg-ib 

■ Solid slate FET oscillator circuitry ■ 
100 Wi lo 100 MHi freq lange • 300 
K'b: on harmonics 



Transistorized 

LCR 

Bridge 



with Calibrated 
Variable Delay 

Model U0-515A with probes 
■ 1 n sec to 5 sec built-in delay 




Model LCR-740 
■ Highly accurate 3 digit readout « 
Operates on one 9V baltery or with AC 
adapter ■ Measures inductance, 
caoaci Lance, resistance and loss lactor 



20 

MHz Dual" 

Trace Oscilloscope 

Model LB0-5D3A wtth probes 
Call for Discount Prices 



'»*: , »V.** 



TECHNICIAN AIDS 

Attache 

Style 

Model TCtOD SI 

& *279 9S 

Service 
Master 

Model 99-SM 

«ft $ 47 50 

EDSYN SOLDAPULLP 
Desoldering Tool*15 9S 



^m: Cordless Soldering 
60 Iron *29 95 

,WAHL 



fit Die I 

seat) 



Thvunal-Spal $99 95 

Circuit Tester 

Finds taulty components 
quickly and easily 



Weller'Controlled 
Output Soldering 
Station 
lEcono-Lamp 

I ■ Spring balanced arms ■ 
f Tension control knobs ■ Baked 
" enamel timsn ■ Colors Red 

Yellow. Blue. Black. Oyster 

White. ■ JLfolEOW 

Model XL-334A $"| g95 





Model WTCPN 
Beg %V< 50 

S4995 



30 MHz 
Portable 
Frequency 
Counter 

Rt5 SIM 00 

*l 



HICKOK 

Digital CB 
In-Line Tester 

■ Measures alt 4 

transmitter output 
characlerisljcs ■ 
Frequency "Power 

■ SWH ■ Modulation * 



il69 95 SPECIALS 

RCA-VIZ 






Model 311 

Portable VOM 
Multitester 

■ 20 Kit VDC 
« 10 HI VAC 

*19 95 

Fndel YMS20 



Super Chro-Bar 

Model WFI-HSA 
Reg S1S9 95 

*89 95 




RC Circuit Box 

■ 36 resistors [15 S! 
10 10 Mil) ■ 18 
capaalors (100 pi to 
U.S,f> , d « 

Reg S19 95 H£.. 

includes test teaos 



is M 



Model WC412A 



CAR STEREO PRODUCTS 

In-Dash Car Stereos 

8-Track Tape Player with 

*52 50 



AM/FM/MPX Radio 

Muriel C-777 

Auto Reveue Cassette Tape 
, Player with AM/FM/MPX Radio 

Model W5-999 *79 9 S 

Cassette Tape Player wilti 
AM'FM MPX Radio 

Model CAS-816 



S5750 



6- x rj 

3-Way 
Speaker ' 
Model $-14,95 
BP!M«-69tR '^ea. 

■ 20d2 ceramic magnel 

Miniature High Fidelity 

3-Way Stereo Speakers 

MINI speakers 

MAXI 

sound 



Stereo Power Booster 



Model POW-40 

■ 40W stereo 

■ 2QW per channel j. 

■ Bass boost 



2495 




HF-9 

*69 50 T 



Chess Challenger 7 

■ 7 levels ol play , 
Model BBC 
Reg SI ID. 
J 79 95 



% 




CANON Calculator 

Portable Printer with 
Adding Machine Tape 

i,.\ Model PI oo 

*69 98 



Beg SI-S9 Si 

■ Oie Cast Aluminum ■ Long Throw 
Woofer ■ Soft Dome Tweeter 

■ fuendcj Uidiange SpeakEi 

• BO-M.0Q0 Hi . 50W. 3 ohms 



Portable Oscilloscopes (flfe 

15 MHz p 

Dual Trace I 

Triggered IMmLfi, 

Miniscope Hmtrr £ir^\?JI 

( 369 95 s^' ] « m-"" 1 " 5 ' 1 ' 5 
15 MHz Triggered Miniscope 

Model MS-15 heg SJI 9 00 j QCQ 9 S 

30 MHz Dual Trace 
Triggered Miniscope 

Model MS-230 Bt4 5555 00*479 



TELEPHONE 
DEVICES 

MURAPHONE 
Cordless 

Teleph 
System 

j Reg 559 
S7495 



Telephone Answering 



DOp V_-| fl Rem 



Lights $ Appliances 





Model 1550 
Auto nunc Du^jig 
Reo S3» 92 

*279 95 






GTE Flip-Phone^ 
*37 95 



Model 15M 

CiH Control 
Model tSOO Rt] 5:15 95 

s 199 95 *249 95 





4 PC Standard Stirt#r K.it»0';t |lj Sii^tTJ CarrrrrBncl Rt*j £8* 5i 
Console ■ >w ill Linv Modu>» * 0*1* Hi Am'j^m CTQ5Q 
Module kfSf 

5 Pc UltraMmc SUMltr Ktt - Che 1 1 1 Ckiuxt tfrtriion.t R*fj ST1? 55 
COrtirrufld taflitm ■ Ofle '. T \ Hmd Keld FtrmgEe Un.1 w T'as tQQ95 
i?i LiTp ModuXl ■ 0»e ill App-ance Unit W 

liiro UoefiM S14.5D Sjnai'C Comrnjr^ oantoie $36,00 

Aeptunce Wgdrjln5l4etiO UitrascriieCemmjrid Coiiwite-co qe 

. ifViii SiHth tkwn 514.50 ■* puna ted BenyiiE *?*w 






. COD » Check 



"oori . shipping and «£%£$£ ^ s w 
N .Y. State residenteaWopna 

tou (800)645-9518 

FREE \ W " I -n^fflTBMOSO 



'in N.V. State call (5161" 



to 

CO 

o 
99 



r-/lAD\^NCED^^ 
T >-CQ/V\PUTER 



100 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 

1 . Proven Quality Factory lesled products only. 

2. Guaranteed Satisfaction 

3. Over $1,000,000.00 Inventory 

1980 CATALOG NOW AVAILABLE. 



STAT1CX (RAM BOARDS 



» S-10O 32K {uses 2114) Jitr vTfaLt/ 

ASSEMBLED Kit !'/»*" 

450ns 499.00 450ns. 469.00 

250ns. S3S.00 250ns. 499.00 

Darif Board 49.95 

Bare Board w/all pans less mem. 99.95 



» S-1QQ 16K IS- 100 Compatible! 



S-1Q0 1 

• Low P[) ! 



i 2 MHz or 4 MHz 
■ 4K Bank Address-able 
» Extended Memory Management 
* Assembled & Tested 
2 MHz....*aS0.0O 
4 MHZ....S265.O0 






asxa 



^: 



A^ERBEIC 

450 ns 149.95 KIT 450ns 125.95 
250n 5 169,95 250ns 149.95 

Bare PC Board w.Oaia S21.95 

'Sp*cial Oiler" Buy t4)r3K450nS Kits St 1 7.00 



Thai 

Disk Drive System 



* 40 IrKh pitch ■) NO CkaRG E 

?..--l!c J.-.,c iy:!c-' . 1 395. Qt 

TWo dnvn syiiam .. .1 77O.0* 

Feui drhr4 itfalfim SI 450. oc 

Two dnve Cabis. ... I 29.0-! 

Fvtfr drm cable . .. * afl.ft! 



THE VISTA V-200 FOR EXIDY 

Pric*: SlarruiJ U la* 91 11 1 FrO.OO 



o:>r ;■: ak 



iQM, lit: iSiSCfi 



:&t* 3:t* ittaH 



"M 



DC-500 HARD DISK INTERFACE 

4/rf£tf * APPI« II 

" :Ar*.wsnM; -si * TBS BO 

* Crom*mcQ.[5v1QQ} 



- 'T**! CQE H|m» IP MB Dim 

-Whrdn^tiw 
KMB CMnlkr - T*5 H UHtU 

K iOQCn«i^-Tia»U«vi 

K '.*» Co*** - Jd0i II 
■ ■ i:;- f ..-, i r, IT-: 




LOW-COST ADD-ON DISK 
SUBSYSTEM KIT 

* (2) 8" Drives 

* VISTA Floppy Controller /cotfj»«.\ 
Card l| 2B9 [ 

* Power Supply and Inter- >^ ' 
face Cable 

* CP/"M Disk Operaling System 

* Box of 10 Diskettes 



IMS STATIC RAM BOARDS ^.°° 

* Memory Mapping it Low Power *^ 

* Prianlom * Assembled & tested 
Hecommended by Alphamicrosystems 

250 nS. 450 ns 

HKSIatlc $209.00 SI 89.00 

t6K SlatiC $449.00 $399.00 

32K Slatic $729.00 $629.00 



TUBS 



-X. PRINTER HEW APPLE VERSION 

Model DP-flOOO compact, impact, parallel or 
serial. Sprocket feed r 80 cols. 
84 lines/min.. foj-ctirecliortal. 

New only $875-00 

DP-BOQlTAP (for Apple>S875.00 



-iigr Apple 



SD SYSTEMS BOARDS 

KIT A53EM 

5BC log Eiflgn &ard Cdnnpuli- c!MMif $26400 1 349O0 

SBC*M&ng'iB<»rdC5mfly1»fiUfciHU 99900 MOM 

ZV> filnrlf sVsfflm 31900 U!OJ 

*BD 6074 Vdfcj Dually Qefrc 33500 459.00 

V^fWFJoftu Ik 33SW 42900 

Luanda *PIOM H6C0 224O0; 

5D100CompulorSysl*m W/G4K - 6W50O 

SD»00 Compuwr Sytitfft wflaK Hhs Od 



ASOO MICROMODULE u PRICE LIST 
MODEL wo description PRICE 

■fflOQA 

«oa 
HOI 

M02 

9404 

9605 
9810 

9611 

Hia 
me 



APPLE/EXIDY/EXPANDO 
TRS SO 1SK-UPGRADE KIT 



+ Special: TRS80 Schematic 5 4.95 

+ Expansion Interface Schematic . .S 4.95 
* ExpansEon Interface Connector. .. 7.95 



EXPANDORAM II MEMORY KITS 

* Bank Selectable * Uses 41 16 200 ns. 

* Write Protect + Power fiiVtJC. ±1 6VDC 

* Phantom * Up 10 4 MH; 
| Expando 64 Kit (4 1 1 6 r 

16K S29Q.0O 4SK $444.00 

32K S366D0 64K 5519-00 



LETTER QUALITY SELECTRIC! 

TRENDATA 1000 COMMUNICATION STATION 

jj^ - —" Supph&d wilh docu- 

JjJaJ^ptfjgJEaBj^^ 1 mwtalion. Power 

■^&>t^j^^™Wf in put 1 1 5VAC - 1 0%, 

AOHe, 200 Watla. 

Printflr ptalen, 15* 

^ 3S H tfHit x 23 h rJHp 

^■^H Excellent condition, 

^^ W Guorantaed. Stippj- 
W„ 1 50 lbs. 

CAT NO, TDP-RE232 *1399.QO 

CAT. NO. TDP-TTR5QQ 1399.00 

CAT NO. TOP^ECDK: 1299.00 

U^*Epronr^rase^^ 

Model UV&-11E $69.95 
Holds 4 Eproms al a lime. 
Backed by 45 years 
axperiencs. 

Modoi 5-52T. . . $265.00 
Professional Industrfaj Model 




EMAKO-20.. r*o .5777.00 $599.00 




UNDELlEVAftLEM 
1 2S On-%. CDW'-cr.m 
For mif IJnil - M CEwbo 
Iflti- Upp*r/Lpw*f Cnie - 
15" to 85" Acljinlptfv 
■ Ed «)V40 ccJ doublt 
mdthi - Full« (jh i' ASCIF 



EMAKO-22 ..$799.00 

Pur-rsa 1 32 ccA'hi*'0. Avail able with parallel or &arial 
oulput »1 urns price. 

MIKA20 ...SI 280.00 

9x7, 125 cp* 1 35 crtanctftn/lin* 
Full 15" width. Super for buSinMS applications 
ii.miji'i'.j large ISM tormBl paper. 




NEW CENTRONICS 737 PRINTER 



Uses any paper roll, tantpio. 
Single sheets, 96 character 
ASCII. 7 x 7 dot matm, 50 
CPS, RS232 or parallel I/O 



WOW! $899.00 



z-ao/z-eoA/Boao CPU board 

* On board 2708 * 27oarncluded(450ns. r 

* Power on |ump * comp-Jeteiy socketed 

* Z-SOAssemdiedandTesled $165.00 

* Z-SQ Kit $1 29.95 

* Z-60 Bare PC Board ...$ 34.95 

* For 4MHz Speed Add $15.00 

8O80A Kit 5 99.95 

8090 A Assembled. . Si 49-95 



S-100 MOTHERBOARD SPECIAL 

8 slot expandable w/9 conn. 

reg S69.95 WOW $52.95 



SiEMEN'S FLOPPY SALE 

• Special buy while SIEMENS 
supply lasts. S429 

* 8" Drive with Double- SHUGAKT 
Densily 601 

■ 90 Day Warranty $/475. 



f ns 
.00 | 
ART 
IR 



ACOUSTIC MODEM 

NOVATION CAT™ 

0-300 Baud 

Bell 103 

Answer, Originate $169-00 




Ihrbl MC5 tJ5 U»v»UII 



IWrulDfcK-oiVy D 
K8QA Pr^ytiruw^f 



IB 5k>l mo\i\tn Pxurcl 17S00 

CirdC>9« 7500 

S 5\tA Minhof BO*rrJ 10000 

POwqr Supply 27500 

DC Input PenHf StHSCty 37500 

Utility **rQl9 &?«rd 3900 

Anih Pi SC'lMf IVify .Module 49S.DO 

evtr*red Uiit.ty Prgto Bopru ^900 

32H EPROM.'flAM Wodutf 25000 

EPflOM Progr»rmnn>a H»id 3^000 

atl^U IGChi'w*! Pjifi'J*! \fO WaCiH* 29500 

9622 S*r.u- Parallel i/OWoduto J2SO0 

052T iSKStJEicfiAMMwJijit 470ns 39505 

96ZS 32K StllUC DAM * DOns 605 00 

K29A 32K Sip!*; HAM iOOns A» CO 

seaa ca-j Eci*mjcr oaoo 

9640' MiJI.plff Progr«mm>iljl» Timor 3S50TJ 

9G50 BCtwrvifllDupl«xS«ri*ll/OMbd S9SOO 

•>*"< ■■' liltilhgviJI T«p« Conlrrjiriir 540 00 

951&3 32/23 irO Mrxfcihti 27500 

96 702 Coni*i Ckngrt M^M* 3SO00 



RETA1LSTO RES OPEN NtON-SAT 
STORE 1310 "B" E Edinger STORE 874 El Cb mi no Heal 
«1 Santa Ana, CA 92705 #2 Tualirt. CA 926O0 

Showrooms. Retail, Warehouse Specializing in Systems 



DATA BOOKS * COMPUTER BOOKS 



lSE4£MulBr 
«SC UL Dila 
NSCLnur 



531)5 Irlil WCS M Mtinuvi 

.3 9! In'il r>C3 *D Mjil»' 4 93. 

4FJ^ AM-D IB08QA MaryJil . S 51 

I J 35 AM&SchMrnif PilitKK:* .4 9$, 

3M AMI MOSvLil &a« 3 95 

3K 0,1 MOS/L5I tWi .495 

*S5 K»iffl AMkrj P*r*6«4; 4 95 

750. TU.ir*»r Cirtlfd Own .3.05 



>« 7 75 

r*-*& 7 75 

ffSQ 7TS 

fSO. 7TS 

i» Ptogr Brtmrtfl ff^Q 7 T5 

Vol li 5^T4 Rthll Mv«i»C«tHiri wBrtdir 3&40 27 £5 

Vot 111 5*rn* R»jJ 5-jftXtfl TJhtvevi *. B.-VS*- TfrM. '■« » 

rnifffio n*«wi vw m r*«.iaK 

SALE « DILrTKIUM GOHPLrTM QC-DXS « SALE 

Unot rii m dlno Gonpul#ni B SI. " 95 

K40U^roccniput»i ErrJenrrunf. T^4i- 1 1 Oi 

Beg .rom>3 BASIC .. . *^t 95 

Doa'n.-ni 0>oiun> A Gurd* &4&. 5 95 

P*ip*il Bni|«r 1 Ja'iif Gunh ia CtwnpolHT T^9t 95 

BOH MaCAvna Ungt^oa P'ogrimrmra —■-.-» G 95 

Hrj-Tj Ce*rr>ji»i-t V^ I H»Dni't TiH- * 95 

H&rfuCWnpuSiniVtf. It SoTTrtam —»~>t, 11 81 



Sond $2.00 for your copy of the most complete catalog of computer products. 
A must for the serious computer user. 



M I C P OPR OCE SSO R S 



JBO.. 

27J0A 1 4 50 

!■■!-':".-:;■ ■■■'■■ 

MSo ifl95 

CDlBOZ. 13 95 

aOBGvV4MMr 1 3 95 

SALE BOJ4 19JB 

MUA-1 r.n 99 

»0l 35G 

14 95 
2495 
43 95 
«B1 



3M>A 

2Kyi 4-Ot Supo^sicc 

;;- : . .i.' ■■-.. 

CP1M» 

550? 

4602A 

IMGIOCl 



■ 2QU 



It 99 

»94 

11.15 

IfJM 

' ■ J". 
1999 
49 95 
6935 
BUS 
0995 

ADVANCED SUPPORT 



taojp 
si- :■-■ . 

B74B 



95 1 7 Al Er» Pr^cttidor 



ZOO SUPPORT CHIPS 



ino-PlO ? 5 MM: 

ZBOA-PiO 4 0MH: 

Zr»CTC 7.9 Mtu 

zbqactc aouki 

ZCJ-21.U ?5Mkl . 

ZBCvVDMA 4DMIU 

ZSO-SIOiB 7 5 MtK 

ZBcA-SIOiU <OMtU 

Zto-SIOrl 7 5 Mm 

Zfi&A-SIOvi 4CMm. 

..:'... .-■■ >■•<■: 

zcosio;? 4 Mm 



97B 

■: rii- 
B75 
1295 
29 M 
»«5 
3535 
3940 
3595 
3940 
3595 
3940 



STATIC RAMS 




V74 


35'99 


1W 


21L02 450ni 


130 


125 


S9 


?U07 250ni 


'59 


155 


* 14 


z\n 


3 75 


305 


355 


S1IJ-1 


295 


2 55 


2G5i 


2101-1 


290 


! 70 


2 45 


2I14L'250M i-Km'.i 


495 


750 


440 


7M4L-450T,.. t4C45J 


550 


524 


4.75 


•U44 2H H 


AB4 


750 


490 


t*11 ttfltll. 


594 


595 


4.75 


£MW42O0A 


975 


575 


795 


ENKWOS 


7 95 


7 25 


25 


QM44BH 


1350 


11 50 


995 


51010'E 


7 95 


7 95 


7 25 


AMD914&I4I 


■094 


1035 


9 25 


AMM13Q.3! 


i?as 


11.94 


■025 


1101 


1 95 


1J4 


1 25 


PJlB5flJ4?5i.46nM.| 


995 


5 35 


125 


650* 1K.1 CMOS 


7 95 


7.95 


7 25 


15510 IKjf 1 CMOS 


7.95 


7.95 


7 25 


7 A 5 1 S9 E4 tk| F||m 


395 


325 


250 


7M7l,o*Po*i < r4KaiLie 1995 


1B05 


10 95 




DYNAMIC RAMS 


4iev4ii«ieKiteiiftj 

5*l&IS4lfi l . 






815 










4050 4K i 1 [lfl PirtJ 
4060 4**1 i?; P.r 












435 


*995 4K i 1 (15 Pirhl 






3 35 


3irj4 4K). 1 nSFini 








40274H;. 1 Ll*PinJ. 






4 35 


MSI.. 1 95 fl j|f 1103 

rasa. 1 95 °'**' 4co9L 


135 


««[ 4 95 RAMS "^ 


735 


1250 17 « $175.00 6502 


4 35 

150 



soso/eoos SUPPORT 

MSS-flHMIJO 

BI56 WOwlh Ejiram 
32<92 0rn limtol . 
B205/T4S 134 Decode 
82U 0r>! I/O . . 
BI^FViofltj tnr 
rUIOBwaD'iTOi- 
6? 34 QLKk Gm 
8324.4 |4UNi) , 
B326ftjlD-.rtf 
BTS5 9v» Dfrrtr 
3230 Ey* Camnal. . 

Bmsyi own 

8?5^ Ptco W> 
8353 M T-ntr . . 
8355 Pr«o I/O. , . 

8357 Pn»o 0MA 

6359 P'&q lm IJ-.B5 

8375 Cflf Cwr/ftUtr 49 BB 

6779 Ptcb *«y»*hd i49i 

SSOO SUPPORT CHIPS 

.ftH>012AKHRim 

taJOPIA. . 

4B21 Plft 

AB2A Pnontr Int . 

6S34-I ii2nB£prorr» 

efl4i,HCHHJ465CftTC0Ai 

6B4T C^lgrCHT. 
H50ACIA. . ... 
paS2 Sflfiil AJpff flf 



74 35 
C435 
34 35 



ZERO INSERTION FORCE 

iPn 55 50 2a Pin st so 4DP4n J10 35 

LED READOUTS 



687 (A LQUHJOSC 



4T5 
.5 95 

694 
. S.95 
IG95 
25 05 
49 95 
.5 95 
.595 
1095 
■ 1 95 
7595 

&25 

295 
'995 
24 95 



DL7CH JW TW 

nnp in iw 

F1K95I 357 HtJ 

FfcCWt 500 W 

Fuqwirioa 5W rm 

FarftOFBirji 500 W 

mo9» 590 ih 

FHKK 500 -BWi 

F-HP5W 590 Owq 

n.ms] <:->:. !■:■■] ^, ; 

Fi>P09?fl1D! 630 W 

h*W8J'T3*5 MO W 

hro»n(B top F« 



OW AjlHt 
C*nn Carril 
C*«i Cl(wdH+H 

cmn Are* 



T1L3H 



U 7731 : 




1F302 SUPPORT CHIPS 



1531 SCD2*;rWM . . 
1422 SCI> 255 a 4 RAM 
1324 CD 32 it PLAM 
1452C[>4b1 i 'a 
1354 Uin 
1456 CD IVO 
1457CDIAD 



25 M 

935 
in 95 

10SS 
4 £5 

it as 

!294 

0502 SUPPORT CHIPS 

BSfflftA.. . 7 50 

G537 MuTi 1195 

G5M-gO3.0Q3.004.OO5 . 21-95 

G533 1995 

6551 1995 

PROMS 

2706 450x4 875 

7IW-6B50H1V , ■ 750 

1702A 4 35 

2732 

2716-5V 

2716-SV, 12V 

2759'5V 

4203AO. 

5304AO 

IM5010 . 190 

SALF rJ33 J 32 * 8 3.94 

6251 15 512:= 0(751 1464 

BZS1233344 490 

825136 256x4 490 

B2S139 258i4(TSl , 490 

635130 512 i 4 iCCl 450 

63523 494 

62S13I 14 95 

B3S137. 14 95 
hFgTE: WE F RCGTtAM PROMS 

CHARACTER GEN. 

3513-ogi LSlflLtepw e.50 

2511O35|Slfll,ft«0f IQB3 

35 13-AUM3 I5V1 \.tHfet 14 95 

MCM6571 1174 

MCM8571A 1174 

MCM8574 1d40 

MCU8575 t4 40 

U ARTS/BAUD RATE 

rfl't07Hi5V t2Vi 355 

AV4lD13>5V ' ?Vl 4 35 

AV41 Q !4A/ 10 1 2 rS-1 Itfl 
AV5lQ)5Av^G3i5Vl 
EMS 6Qr1 i5V WSl 
Ml. . 

?J50u5fir 
1 97 1 B A*iT£,i 



Wh)«4 
XAhJHi 

XAhUti 



XO hd Garnn h 



Xa ha Cornn £jlK*fVifJr 

M &«n Ejimi j!«ih RqN Of 

390 bM &nm Arak u«i DP 

XHVm Dwninw r^. LtA n> 

Xfi bMl Camm Gilxx* haht CP 

SCO VVtow Cirm Wintfi JP 

300 Ydbw GoiFn nvrak L**1 W 

300 TtjlDw OwTWTAlrillht 

309 TMwr Cftrni e**ni ftrfi » 



79« 

29*5 



10 SPECIAL PURCHASE 



LF 13508 JFET AllBJug Mulli 8 b<! 

HIM 7045 PrK.iiWi Sl4prVi'.>|rA 

CM 7K.5CrJCiSLeD£l« l *#ie»VT 1 rn>« 

CM ,'3C7 0Kii«K.rCartMtr.»r 

KM 7301 Seven Ottarj** Ow\m 

rCM 7303 Cteck Oavwa:or 

ICL 1 1 07 }*j Coil A'Ci |LEO] 

MCl 4433P 3^j dq.r A/D C«fnr«rt*f . 

3CL 42 1 1 Vetlma RdarqACd 

LM 390H &i!l«rr On *Wto Awe 

LM 1BO0H .PLJ, FM S'#rt-r> 

LM IDJOh AW Riirs 

LM 1050W Giftursl FluH IC 

LM 1 9GON Chnri AmjUf «r 

LM 200 1 W IHM) Cru»d r^cmp«J»lef 

LM JUKN Fr«] la ^ C«m . 

AV -3-3550 41. cut OMM 

AV-5-3507 40MHJ OVU 

MEM 4943 Mnftl Smoko &ti«!« 

■.'■■Ei-J i: - !! f'Jf .ki Si-CO. 

GUSMectvinnniMoirflt 

ULfF 2001A 7 chirmni DrMir 

101«4;Kr1 ECLPImm. 

MCW 14904 44 5(1 St; 

7530^5 . .40 

1449M449 2/1 JKF 

MK50KC«i£ 3/1.99 

74539.. 3r199 

7FJH05K . fl 95 

LM323K 4 95 

MCI372 8 95 



J i Z'Z 
27140 



LM37 7 , , 
LM9*7 
LM3303 
LW 45 M 
AC413C. 
RC4131 
COM 5037 
Ci^M 5037 



PROCESSOR TECHNOLOGY 

MKPA OvruiTiic Memory (toir-da, AiMmW<Kl 
IMIhOUl fUt,1 PAOM.w Cua DaliyLir* 
L^i-? C4i:pe-i Etond I'U&s 



5 35 
5 95 
110 
795 
P95 
9 35 
34 35 



COM 501 C 1535 
KEYBOARD ENCODER* 

AT5-33 7G 1375 

AV5-3BOO. (3T.5 

I-D01C5 995 

74C&23 3 95 

74C&23 9 95 



FLOPPY DISKS 

CERTIFIED] 40 TRACKS 

DOUBLE DENSITY 

B" 3740 IBM Cflfrtflat 14 39 

5V Mn J 13 SacbM- 13 B|i 

5 , .-SflflS«lt>r4rjrr4t4 »99 

VUn ccwowlf dotfutl** by viitotm MnviPifrn 
orOOr LO For Cftiinlily pui<(lMM« &*«* cai 



AiiO AVAILABLE 

DOUBLE SIDED 
DOUBLE DENSITY 

•F 10 5-. 554 40 

943 BO 

Uik r*d r-**4j *iyj ypo&iirort CALL 



FLOPPY DISK I/O 



I771-C1 B - 6 M.nmc«T 


24 95 


u**d377 Utc Fbxw 


49 95 


'78l Dull Floppy 


J9 95 


1791-01 [;■■,!! Fi.-f^-. 


Jfl95 


uPd 744 r ■,:,-.<- , 


4995 


A/D CONVERTERS 


97005 bit FJ-n*^ 


1340 


870 y tOblActrv 


22 00 


9703 6r>rTS . 


UiO 


9400 V«ll 10 Frto C#ta 


7 35 


6750 S'.iDflH BCD 


1395 


1404L8 6 t. ' 


395 


1404L8 8 b4 


595 


DACOtDioA 


595 


TV CHIPS/SOUND 


AY3B400-1 l/GmnDvi 


4 95 


AraASl 5 Colo' Con<*if1»ir 


3 95 


AV3BH0M n=adr*;n Girrc 


a 95 


ArliCOM Wadgn-Gj-nt 


CALL 


*riS6M-1 rVnOODiil Gift* 


950 


A«flW7-l Srwol.ng GiIHt. 


FJ95 


AVM91Q Sound Qvnarain 


12 95 


SiN744T 7 Tl Sound Oii-glor 3 35 


MM532(v2i TV S T ncii Crn 


9 95 


MU434B Pitsoiir 




li."^L'J nil i.'-djii-cf 


3 95 


MMS7 cOO HSC Color TV 


G 95 


MM57l04ClQciiG«n 


179 


RF ModuUlrx «7Aucic< 


3 95 


M4P Mocvialc 


29 99 



WAVEFORM OEN. 

BQ3B Fvn««n rjon . 195 

MG40Z4UCO 2 B5 

LU586VC0 195 

XR3208 funclioii 0*n*r*lc- 525 

SHIFT REGISTERS 

MM50ON DjitJS SO 

UM5C54N fJuil 254 2 95 

MMSOOOMDuiMZa 295 

2510AOo*l 100 195 

244? Qvtd 40 4 94 

334l[hhll00 4 93 

335! 40.9FIFO it 95 

3357 0uM00 .495 

9*03 14*4 FMFO 24 S5 

94M 10 F>l SHusr^f 995 

CTS Dl PSWITCH ES 

CT320H-2 1.75 CTS2Q4-? 1.74 

CTS20*H 1 74 CT3204-S i 94 

CTS2ufl'5 I 74 CTS200-9 l 95 

CTS2u*4 1,75 CTS20«-lOl95 

CONNECTORS (GOLD) 

D625P IRS2321 3 25 

D023S FcrrulB 3 7} 



Sur w/Ht»H Sato . 
37i ii V.VW, S/T. KIM 
41/HG W.W i'T h40T 
50/100 S-100 C 
SOh'IOTJS-IPOC 



S7 50 
3 95 
450 
' 4 95 
395 



NAKED PC 



S34Q5 
34.95 
24 95 
31*91 
2994 
3995 
2935 
24 95 



Z40Cf>U|llhaoi| 
OOSOACPU . 

EKStir^AAMILoya 
1 6K Static RaKl 42 1 1 
32K 5lal« RAM (21 1 
F13PPV I/O itartoelll 
CatWl '■ ■:■ -.■.::■-■. 
»K Ep-om rJTOfli 
1 702 Eltooi Bamd 30.0C 

27C0.7 1 1 6 Crv-om lhh*:»] 34 95 
2704.-2 71 6 Eprom iWr/Cf 30 00 
RMnmsCJock 34 34 

ACP Prole Bd |3M Conn I 37 95 
VKtor 6SOO Piclo 22 20 

Vectof 0*01 M fkcH MB ?995 
ACP L.l*r>dti «.l^ir,n 1535 

Vrf«) lnl*nacji iSSMl 3195 

Oj..*I4iI tnj» rtKO t55M| 3i 94 
1 3 S^l W;n- : eiEoira f.VM 7.< .13 95 
95ifflWeon 4 ,FJ»rdfiVMCl 2995 
B5lffMor,af Wl o»odK*>l 3J95 
Pnoc-Tach. Bar* Boatdi CALL 



COMPUTER SPECIALS 



uar SALE 

Afrpl.HI Fiu* *n6K 1194 990 

POrM'-KH 90S 405 

E«ftS«ftnr.w/L8K lMr|} 

OirttJveckv U w/4«; 1WH.I7B5 

Cromanxo 5yi IH 0990 4290 

HftftIOnl»/32J; CALL 

TF,IHJ05»,^2Kdvii 49952495 
K9PPV * CRT 

:■„. .,, 'r-..t*rt>n* 1995.1595 

If^UOJOniflWono 3395 2695 

ArtfeJuPPflOOO 995 875 

<5*nlr.s«ii;tM*S/0F-l 595 395 

C#mroncHvl</o5'l 595 5?5 

SopkIQ 130 995 795 

Tntatyna Mcckjl 43 13491150 

n« 1085 B93 

H-PKH C^hxflr 795 733 

imtorJubfl II 895 794 



TTB9/4 UflO 1099 

Lredrx 11 Wwu 149 139 

C«n|;oniCL 73T 935 449 

Trircon, T- !O0 374 3A& 

7rarEomT-70a 534 525 

Sarv^a 9' ry.3T.lDf 220 169 

Siro ! 5' Monitor 294 249 
M&tOrOU 22 Mta 

MOn-W 795 2 19 



SOCKET SPECIALS 



laPinw/M^L 

30F>n.ar-#-3L 

■■■■:■ V." - n 3, 

ISPini/t 

22 Pin it 

Call ic* mn-jrr* pocing 



TEAMS: L'u rJMck, M/C. In&A, 
AMU, Cfl. «r COO COO raqurtq 
25*^- B*coi.| Oiirn« Ordcs c/eau 
nckjiao exp.ralna/1 dvi Fw#-3i (Hf 
L>S FLirKb. C>oar bv p/raw. rrwi &■ 
TWX MINIMUM SIDOO PlH»kn. 
oiii4e masi.'irht ixuc- incl p^ioob no 
SHIPPING US A add S3 DC. 1^1 'ii 
2 fat For sufacr add 3M l&t add- 
liOnaJ log For ik add 70c For adi- 
K-oj hoc fC HLIGM Add : OS iNp- 
F""-3 ird ha^dkno CCOl Si 84 wxttx 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: {714} 558-8813 

(800) 854-8230 or (800) 854-8241 



FOB !MT EH NATIONAL ORDERS: 
1401 E. Bokhara |T14| 953-0604 
SantoAna.CA92705 TWX: 9I0-595-156S 



CIRCLE 20 OK FREE INFORMATION CARD 



7400 



5ti7*OOH 
SHtWH 
SNI , 402N 

sk?4o3n 

5N7404M 

5N7*OflN' 
Slfz-tOfiN 

SN7*MN 
SftrttNN 
SN74jt(lN 
SN,".11N 
3NT4t>N 
BWMIflN 
SNMHN 
5N741&N 
SHM17N 

£-r.7425N 

5N*42eN 

5N742TN 

8N74»N 
S«f43nN 
SH74.J2N 

switfN 

5WT44flN 
SHTMlN 
SHT442H 
SW?4*3N 

SM744BH 

SM7447M 

S*f7i*iflH 

SNHHK 
SNTitSlW 
S-WIBaN 

SN7459N 

SW74WN 
SHT4TAN 
SK74T2NJ 
SNZttTJN 

shut*.* 

SHT*TSH 
SNT*r*N 

SNiUMh 
SN-MfllN 
SN74flBr4 
SNT+ftUH 

SN7*B.,r* 
SN74tfB N 

SNT49IN 
SHT4S2N 
SN7493N 

SN7444IN 

SNTABttN 
SN74-HN' 
SNTAflTN 

SNHfOCW 

SN74I07W 

SNHiOflN 
SKT4116H 

SN?4i2iN 



5MT4121N 
4X74125*1 
5NT4120N 
SHT4MBN 
SHT4132N 

SNT4t3B*l 
5N74141H 

4* ■-: ■ -i ?' . 

SM74T43H 
5MT41+41* 
5N74144M 

SMT* 1 4 7N 

5*f;4l4fl» 
UfMiifjw 
3*74141*1 

5*74 1S3N 
3*74143* 
SUMiJeiN. 
S*Tf4i4SH 
SM741UN 
SttF41&7N 
5WT41MN 

SMT4161N 
SH74,i8Jh 
5N74MS3N 
SNT41S4N 

SN74HUN 

SN74166N 

SNT* 17214 

5Nf4;i7-JN 

SNT417AN 

SMr4i7SN 

-SN74.57BN 
5Nr41TTN 

SNT4JS79N 

5NT41t»N 
SN741B1H 
SWMlflJN 

SN741B4N 

5h741*jBN 

SM741MM 
5>»41&AN 

SH741-BGH 
:'•.-.: ."j 
S*.Z4,i92N 

SH741U3H 
SNT4I9*N 

SW74I9SN 

SM74l9Brj 

SW4197H 
3W74, IMN 
SH74.HOBN 

3M74ZZIN 

S.f74eS«H 
SW74Z7JM 
S*Z74279N 
3«?4iBlN 
S»f74?64H 
SMT42S5N 
SN74J«5H 
SX74290N 
SN74365H 
SN743€4N 
SN74367M 
4X743MN 
Shl743K>N 
5N74393N 
SN744WH 



C04OQ0 ZB CD409J 

CCM0O1 2B CMOS* 

GTJ4D02 29 CD4Q99 

CD4O06 1 3B CD4099 

COMBO' 20 MC1M04 



CQ401Q 
C 04.011 
CD4lT12 
£0*313 
C0JQ14 
£04016 

ctwue 

C&4017 

£04019' 
£DM3Q 
CD4021 
£0*22.2 
£04023 
£0*024 
£04025 

Co-torr 
CEMosa 
C0402g 
£04030 
CEHQ.31 
£04032 
£04034 
£04035 
£04037 
C CM 040 



1 19 
1.49 
1 2S 



3 SB 
2.15 
3 SB 



CCH042 
£□4043 



034049 

£04050 
CC405! 
£04052 
CD4063 
£04055 
C0405-& 
£-04059 
CD4OG0 
CtHOH 



CXMQ70 
C04071 

co«rz 

CO4073 

ctMors 

CO40T8 

ctMcrT 

CD407B 

CD40fli 
CD4C4? 
CD4JQBB 

CD4M9 



HC1441D 

MC14413 

HC144U 

MC144H9 

CD45CS 

CD4Ma 

CD4503 

CD4KS3 

CD4506 

CD4S0r 

CD4MS 

CD4:,'M 

CD4511 

CD4V? 

CD4S1J 

CD44tfi 

CD4i>r a 

CQ4JW 

CD4S<U 

C04SM 

C041M 

74C00 

74COJ 

7*004 

74O0S 

7*C1D 

T4C14 

74C3Q 

74C30 

74C32 

T4C4? 

74C48 

74IC75 

T4C74 

74CB4 

74CS9 

74CSD 

74Cfl3 

74CSS 

74JC1D7 

74t1i* 

74C157 

74C1W 

Ur4CClfli 

74C163 

74C17J 
74C174 

T4C1 W 
f4JC-1M 
74C1M 
74C1M 

T4C323 
74C923 

MMBOCtJa 
MMSK?97 



2 15 

pi-; 



CMOS 



09 

z as 
24a 

2 2S 
I2BB 

12 ga 

12 SB 
12SB 

fl9B 

4 95 

39 



3 94 
CM 
>39 



119' 
249. 
3B0 
210 
3 39 
2» 

23» 
3.S» 
S?5 

3.71 
234 

2 39 
7S5 

□ 95 



74LS00 



74LSGOM 
74LS01N 

MLW? 1 , 
74L5Q3H 
74L£(MH 

74L5G6H 
74LS0HH 1 
74LS05^ 
74L51OT 
74LS11W' 
74LS12H 
74LS13H 
74LS14H 
74LS15H 
74LS2C1N 
74LS21N 
74LS22N 
74LS20H 
T4LS27H 
741JS2BN 
74LS30H 
?4tS32N 
74LS37N 
74.LS3aN 
74lS4fiN 

741S4JTM 

741S47N 
NLSAfihl 
741SB1N 
I4LSS4N 
J4L3&&N 
UUSTW 
74LS74N 
?4lS?:,n 

741SWN 

T4tSS3*M 
74LS36M 
74LSUM 
74LSUN 
74LSKN 
74LSUM 

74L.S*Shi 

74LSflAh 
74LS107H 
T4LST09X 
74LS113X 
74LS113W 
74LSU4H 
74LST23N 
74LS123H 
74LS134M 
74LS125N 
74L5128** 
74LS132H 
74LS13QH 
74LS13AH 
r4L3l30** 
74LS145I 1 * 
74L314BK 
74US1B1H 
74LS1S3M 
74LS154N 
7-tLSiBB*! 
74LS1M** 
74LS1STW 
74LS1BBN 
riLSlBOTf 
74LS1B1N 
74LS1B2N 
74LS1B3N 



?4L3i(UM 
ULSifiSN 
74(^1 66N 
T4LSIUN 
J4tSlt>9N 
'4JL*1 n H 
74UIT3N 
T4LSI74N 
74Lair&N 
T4LSiaiH 
74L3190N 
■-.^■:-'\ 
74L5I93N 
T4L3193M 
74L5t94N 
74LSt9BN 
74LSI96H 
74LS19TM 
74L52.21-M 
74L3240N 
74LS241N 
74L5242M 
74LS243W 
74LS244M 
74LS24SM 
74LS247H 
74LS24J0N 
74LS249H 
7*Li251N 
74LS253** 
74LS2S7K 
74U525aP* 

r4LS2sa*( 

T4LS36W 

74LS2B1W 

74LS3&9H 

74LS273M 

^4LS27SN 

74LS27an 

74L33S3H 

74LS2B0N 

T4LS293N 

74LS285PY 

74L52B8N 

74LS324N 

74LS347H 

74LS34HN 

74LS352N 

7+LS3S3N 

T4L53B3N 

74LS365H 

74LS366N 

74LS3B7N 

74LS363H 

74L3373N 

74L5374H 

74L3375H 

74LS377H 

74LaH5N 

74LS3BflN 

74LS3S0N 

74LS3S3N 

74LSaS5H 

74LS3«N 

74L£424rY 

74LS06Wt 

74LSO70H 

BtLSKN 

SELSaflN 

B1LSa7H 




2.49 
3.29 
JJfl 

:'&5 

1 10 

1 '0 



1 TO 
I S 
173 



I M 
I JTJ 

:■ j c . 
3 5: 

175 

- H 
199 
1B0 
1 99 



LINEAR 



7QH» 494 

7«MCa h.49 

7SUG MB 

LHTMH jg 

LMioJAH 3/-S4 

LU300H 79 

LM301CWH 3S 

IMXMH 94 

LW3Q4H 99 

LM304M 535 

LU307CWH 29 

LWaOKN/H 99 

LM3C4K 1.49 

LM310CN 148 
tUiUP/OWt 98 

LM312H 174 

LH317T 2i7S 

LM3KBWH I 49 

LM3H9*i^H 1 2S 

LM3Z0K'«' 149 

LM330IB** 1 24 

LMMOH-KK* 1 25 

LU333K 494 

LM3&4H l 24 

LMJ39N 94 

LUSHQfvW 149 

UM340T^)(X* 1.24 

LM34QH^>a' 

LU344H 



LW1449CN/N 4D 



MC14UN 


149 


MC14S9N 


149 


LMi49f)H 


SB 


LU1B4«N 


1 SO 


LM18O0N 


79 


LW182QN 


94 


LM1(»H 


94 



■■■"■■ 



LM2111N 
LM29CON 
LM2901N 
LM2917N 
CA3013T 
CA3019T 
CXH21T 
CA30S3T 
CAMJST 
CO039T 
CAKHQT 
LMMMM 
C*»49f* 
DOOBOV 
O3082M 
LM30S5N 



. :•■■:■>:. u 



LU372N 

LM174M 

LM377H 

UM380CM/.k 

LM301N 

I.M383T 

,":.-', 

L.U397H 

LM390M 

HE53IV/T 

MOSBV 

HEBlfiN 

NESfliT 



N-EBEBN/H 

WE56BHAf 

NEiflTV^H 

UttflaZN 

LM702H 

LM70SN/H 

LM710N^H 

LM7MN:M 

LM715H 

LH7Z3WH 

LW733WH 

LM739N 

l»i<74lCN'h 

LM741CM-14 

LW47NJIH 

LU7<BN'H 

iM740CN 

LM131&H 



CA3001N 
O3082H 

03003N 
CA3MftW 
O3069N 

CA-T096N 
CA3097N 
CA3130T 
CA3140T 
CA3144H 
O3160T 
CA3190N 
CA340IN 
MC3423N 
♦4C3460M 

30B524N 
CU60GM 

■LM3BWH 
tM3905tJ 
1.M3909N 

RC413KN 

RC4T3Sh 

HC41BIM 

FK4I94 

HC419B 

ULNJOOt 

LANJCC3 

&H754MM 

5J47B4B1N 

SM7MS2N 

SH7B453N 

5M7B454N 

r,u Ti-Cil N 

SN7MS&N 

SN7B493H, 

5N75J94H 



349 
2.99 
274 
149 
129 



149 
129 

1B9 
169 

1.99 
1,29 
2 75 
2 49 
1 99 
249 
2.49 
249 
1.49 

(■a 

99 
1 49 
394 
394 
340 



440 



R e TA l L STO R E S O PE N MOM-SAT 
STORE 1310 ■£>■ E. Edlnger STORE 674 El Cjmino Real 

• 1 Sanla Ana. CA 92705 x2 Tustln, CA 926B0 

Snowrooms. Retail. Warehouse Specializing in Systems 



ADVANCED 

COMPUTER 
PRODUCTS 



WPl 651-5V, 4Q!ricJM. . . 2rBflQ 

S*vgi1 SMrjo-B^'' 35 =ra-iti .29400 

5>LHja1 J»C^*5l Rj 1 47S.JDQ 

5*rfltins Sfiugarl Comcwl*** M&iti 

T=Dr>12O-0D 
PERSC.iUmJff)??rCvir 
W"JCiC?.'SlEr,lErVS. 5'i' Drw* 
MPI 6S2 3V Oml . . 
WANGD/SIEMEFfS 292 Dull SV 
WANCO.'SttMEHS 82 . 




HICKOK 
LX303 

$69.95 



5^3Wdflit 1& 
Range DVM. 1^" LCO thsalftyt 

runs 200 hn on 1 battery 10 Meq 

Ohm Inpiil t yf gufann*. mfcle ift 

U SA. tesi leads inducted 



HC-3^15VACA 



VMO *J »:. DC PtM« 



srwfl Texas Instruments 
Calculator Disco u nt Pri ces 



tl 30 SP 

via 

TlSS . 
TUT 

usee 

TIKOS 
TI17KI 
TISOS 

nswo 

tluiUCM 
ncaticivw 
hl&»ne»Mxlyll II 
Tl pioafmwnp 

TIMBr* 

HBuskcuCvd 

n spMv £ Sod 

Tl Ciitartin 

"ISpc ■'■■; B 

n LT PmfKSCr . 

tlVinwl Pmwf 

Tl Sa?ev STuTtperi 4 S. 6 

Tl Siw SUJTfxi-1 7, A 



sr*>5 

35 95 
54 55 
H2% 
21994 
14G95 
1495 
1994 
H95 
7995 
»95 
37.95 
4t'9i 
4495 
5.7.95 
39 95 
&4.S6 
22 95 
35 95 
BJ« 
15 95 
15 95 
1535 



MONITORS 

Snayo9' . .416995 
Sanyo T5" 27900 

LMd(EXT2' 13994 

MororDb 1 9*, High fieiaiul.Qri. 

22 MHz. OEM Model 

»M30qQ^34O .. . 2IBOO 

ZanMh 1 XCakx Monitor. , . 499.DQ 

MGA irCotofTV MM 

VAWP 19'COM^Momlof. ..S75fl0 
VAWPlS'CotofMQftiLor. -440,00 



TRS-80/APPLE 

MEMORY EXPANSION KITS 

4116s 

1 6K {200/250 nt) 

1b. fcr $62.95 

w/inStfudions £ jumpers. 

Call For Volume Pricing 



^HAZELTINE 
4 TERMINALS 

Mnhrl ?4O0 S749Q0 -4*1500 S.08SD0 
LWH141D 432400 McdeTlSId (92*500 
Utan UK 594SO0 UaWi^n 1HH0Q 



Continental Specialties 



4Wrf3Hl Eh 
UtM Ul TiJ-Mfflf Cffrpwtt 
hMUJ 4C chmd Lap M»1lv 
IbM IM-1 Li-ic Ucntar 

HMtl (A J Lojt Vonia 
HWIHI SM«0dieF^ii^Gew3kv 
HfM:4D9l Uniwsj, Counbtr-Trmjr 
HnM tO D I BO MHz Frequrn^ danmr 
RU-IDfi !;M MMr PcfUBe rriaJFty 



■«SM 450 MHz Hwdheti 

IWH iODI tVK GPTerjIx 
M*i¥ DM DQUl PJtfj 

■**U IM t>&14i Li/fC Prabe 
i*w \f-t ttmirpr L«c Pmte 
■WH l>J Hjgn SpM Liq-t Pr»p 
M*H IN>1 LOOK ho« K4 
Lege Probt JkcHW>n 
bW LTM , ITE-t loouf ArtfiK K49 



J75&: 
J95KI 
565 » 
MOO 
147« 

■;■:.>: 

36000 
.3S&DD 
Canlw 

149D0 

. 70D9 

e9inkr 

7700 

C«rtH 

16500 

1135 00 

83 00 

4000 
J600 
77 DO 
2ta4 



• Apple II. 16K 

or Apple II. Plus $990 



1 6K Apple Upgrade Kit $62.95 



Ht-SpHd Smal vo 
Cflrnrwcs pmut i/a 

M*rtol1 li Finrw#i 
A0peCbr>. 
^rtf X-TD Syittm 

W Muse Sifllfiesiw 
16 Cn Aiui« input 
2Ch -vmos OutM 
13-KtrKrfiwl 



4174 95 
19995 
174 94 
15595 
24995 
17995 
259B4 
24994 
144 94 
llfttt 
14994 



DS65 D-j-SfiClor 
ApM G raphes Tjwcl 
DC Kjj« Modem II 
Qukll wCflrtrt** 
BUkll 

PiKJi Ling 5>i"rr, 
PlraW FtbTW C*d 
Gt"Wr\rtCiT»JftJ Cjfil 

BubtHLS SsttMrt R^ 
CawqlQHBc^BylFOme 

462500 



$24900 
79500 
34995 
47500 
47500 
475 0G 
14500 
21000 
625 00 



briqer nw Card 

PiLtoCinJ 

M & R McdW 

SffTiaCKMtH 

'■ K Uco-a* Kit 

Are** -Halo Cj-- 

r Ffcnv CwfinAf 

hilwKLI SpwcttiB 

Fkvn^uf + 
Supfrtifctr 
Cisfwf 



S175BO 
2195 
79 95 
5495 

6295 
153 » 
350 DO 
17900 
169 DO 
779 DO 
24000 



A ATARI" 800 & 400 

Persona. Computer System 
ATARI 800 $899.00 
- ATARI 400 $499.00 

ATARI BOO Inclucfn: Computer Console. BASIC Lang. Cflurlrlrige. Educaiion 
SyBtem Maslef Canndye. BASSC Lang uacje program minrj Manual. aOOOpflratCri's 
Manual w/NcHebook. Alan 410 Program Recorder, BK RAM Module, Power 
Supply, TV Switch Box. 





Texas Instruments 

t N t O A PC) RATED 

99/4 PERSONAL COMPUTER 

Superior Ce4of. Music Sound and Graphics - and a 
Powerful EExlended Basic - All Bultt In. 



$1099.00 



£e commodore 
PET L0 « w $775.00 



mr-w. 
nei-nui 
noi-ua i*« 
r»1 Utt 
Ml H1B*« 



K-JJ ItKa oa l£n rY#r« rnCO 



ffton lD]i.tiin>nnrw HSH 

men SUaD^UnthvCkM 12»« 

l^Cll -WWiEtlCMM ntft 

imia ttrmtrtL** 4«h 

IZUU ONEitatftBiniilVKi K» 




fflmPUEPUiSB 

ft ABM 




HAND HELD 
COMPUTER SPORTS GAMES 



$18.95.*. 




ELECmOHIC ELECTRONIC 

FOOTBALL SOCCER 



vB Tbx04 InstjTuhrnenLS 

LANGUAGE TRANSLATOR 
THAT SPEAKS 



The wortd'a lirat 
handhflJd elec- 
IroniC translator 
lo rxenounce tnd 
diiptay words. 
E* <as*3 and sen- 
tenon. 

J3P F r™ in *279 9S 




ENGLISH * SPAMkSH 
FRENCH * GERMAN 



*54 95 . 



■.' v T*xG4 Iriitrim-ronts 

ELECTRONIC DIGITAL 
THERMOSTAT 

Ttie Irtafcomt Way To 
ClaEnHBtCorilViar. 
, Rouvf 
Uhi Ont^ TJe £««jy 
TcuHeaty Mead -Win 
IhtToucftOtASunon 

fii Inatrutnantl EleclrDnc D^1»l manner 
1 1 ha mEaucm way to m energy coelayear 
i. A fi>(y iu(i?m,Ec, 24neur. Mi eno lonjn 
on ayelem lor the heme, it can actually oey 
rail 4n leet Ihan otv iviion 

Sikh Rea isat» 

a£P Pnce £4 Q^|95 



SINCLE BOARD COMPUTER SELECTION GUIDE 



BOARD 

KIM-1 
SVM-1 
Cfortiemco 
SD-SBC100 
AIM 65 
Gosmac VIp 



PROCESSOR 
6502 
6502 
Z80 

zao 

SS02 
1902 



ACP PRICE 
169.00 
£49.00 
409.00 
239.00 
3TS.O0 
199.00 



ENCLOSURE 
Add 29.9S 

Add 39.95 
N/A 
N/A 

Add 49,95 

Inc 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



FOR INTERNATIONAL ORDERS: 
1401 E Bote h?td |7t4) 9S3OH04 
5anteAnil.CA92705 TWX: 9 10-59 £.1565 



CIRCLE 45 ON FREE INFORMATION CARD 



C 
Z 

m 

CO 
01 

o 
101 



Why Wait for Mail Order Delivery? 

Make The Shack Your Parts Place! 



100% Prime ICs 



o 

Ui 

-I 

Ui 
I 

o 



102 



Lqw 
As 



49* mm 



Guaranteed Specs 

4000-Series CMOS ICs 



Typo 


Cat. No. 


EACH 


4001 


276-2401 


.69 


4011 


276-241 1 


.69 


4012 


276-2412 


.79 


4013 


276-2413 


.99 


4017 


276-2417 


1.69 


4020 


276-2420 


1.59 


4021 


276-2421 


1.69 


4023 


276-2423 


.69 


4027 


276-2427 


.99 


4028 


276-2428 


1,29 


4046 


276-2446 


1.89 


4511 


276-2447 


1.69 


4049 


276-2449 


.79 


4050 


276-2450 


,79 


4051 


276-2451 


1.49 


4066 


276-2466 


1.39 


4070 


276-2470 


,79 


4518 


276-2490 


1.49 


4543 


276-2491 


1.99 



Improved 5-volt logic devices use 
Schottky diode technology for 
minimum propogalion delay and 
high speed at minimum power. 



Type 


Cat. No. 


ONLY 


74LS00 


276-1900 


.49 


74LS02 


276-1902 


.59 


74LS04 


276-1904 


.59 


74LS08 


276-1908 


.49 


74LS10 


276-1910 


.59 


74LS13 


276-1911 


.99 


74LS20 


276-1912 


.59 


74LS27 


276-1913 


.69 


74LS30 


276-1914 


.59 


74LS32 


276-1915 


.69 


74LS47 


276-1916 


1.29 


74LS51 


276-1917 


.59 


74LS73 


276-1918 


.69 


74LS74 


276-1919 


.69 


74LS75 


276-1920 


.99 


74LS76 


276-1921 


.79 


74LS85 


276-1922 


1.29 


74LS90 


276-1923 


.99 


74LS92 


276-1924 


.99 


74LS93 


276-1925 


.99 


74LS123 


276-1926 


1.19 


74LS132 


276-1927 


.99 


74LS151 


276-1929 


.99 


74LS157 


276-1 930 


1,19 


74LS161 


276-1931 


1.49 


74LS164 


276-1932 


1.49 


74LS1 75 


276-1934 


1,19 


74LS192 


276-1935 


1.49 


74 IS 193 


276-1936 


1.49 


74LS194 


276-1937 


1,49 


74LS196 


276-1938 


1.59 


74LS367 


276-1835 


1.19 


74LS368 


276-1836 


1,19 


74LS373 


276-1943 


2.39 


74LS374 


276-1944 


2.39 



All Prime from Major Semi- 
conductor Manufacturers. 
Specs and Pin Out Diagram 
Included with Each Device. 




4" AC Cooling Fan 

lOyt) ya/ueand 

I dm, Quality! 

Ideal for power supplies, 
computers, hi-fi and Ham 
gear Delivers up to 70 CFM. 
yel very quiet. Diecast ven- 
ture U.L recognized motor 
4.63x4.63x2.47." 120VAC, 
60 Hz. 
273-241 12.95 



Rhythm Pattern 
iJfc^ Generator 






■a 5 



99 



Build your own rhythm box 
Of drum synthesizer! Pro- 
vides 6 separate patterns 
which can be mixed. Trigger 
outputs for wood block, 
brushes, bongo, snare and 
bass drum. 16-pin with data, 
circuits. PMOS. MM5B71 . 
276-1785 5.99 



12/24 Hr. LCD 
Clock Display 

HQ95 G 

■ TCme/Day/Date 

• 24-Hour Alarm Actual Size! 

Just add switches and a buzzer for a complete alarm 
clock! 0.25"-tall LCD has backlight, alarm set and PM in- 
dicators. Runs a year on single 1.5V battery. Accuracy: 

+ 13 seconds month. 277-1005 , 19.9S 

Mini Piezo Buzzer. For above. 273-064 1.99 




Tri-Color LED 




Tri-Color LED. Red on 
DC, green on reverse DC. 
yellow on AC. Max. current: 

25 mA. 276-035 1,39 

H Chrome Holders. Ideal 
for panel mounting above. 
276-080 Pkg. of 2*1,19 



Noise Generator IC 



► 69 



White 
or Pink 
Noise 



m- 



S26AB. 17-bit shift register clocked 
by internal osc. provides consistent 
noise quality Can also be used as a 
random event generator Single or 
dual supply. 8-pin DIP with data 
Use with 276-1785 (above) 
276-1768 2.69 



SN76477 Sound Effects and Music 
Synthesizer IC 

099 




j >. y i' | i 
Combines Linear and l ! L Technology 

Creates almost any type ol sound — music, phaser 
gun. explosions and gunshots! 28- pin DIP has 2 
VCOs, low frequency osc, noise generator, filter. 2 
mixers, liming logic. Line level output. With data. 
276-1765 , 2.99 




Hall-Effect Sensors 
498 

Pkg. of 3 Open-Collector 

(Switching Type) Output 

Ideal for tachs. position sensing, count- 
ing. Detects magnetic fields electroni- 
cally. 750 gauss "on" threshold 5- 
16VDC supply, TO-92 case. With data 
276-1646 3,1.98 



V to F, F to V 
Converter IC 




"49 



interfaces With Any Logic 

9400CJ. Truly, a multi-function de- 
vice! Use as A D converter, data 
transceiver, FM modulator demodu- 
lator, RPM indicator, systems mea- 
surements control and more. Oper- 
ates to 100 kHz. 14-pin DIP with 
data. 276-1790 3.49 



Oscillator/Divider IC 
069 

Generates Stable 
60 Hz Reference 

CMOS I C provides accurate 60 Hz square 
wave Ideal for a battery-powered time 
base! Requires 3. 58 MHz crystal, available 
through your neighborhood Radio Shack. 
3-15VDC. B-pin DIP with data 
276-1769 2 69 





Precision 
Panel Meters 



Your 
Choice 



8 



95 



Jeweled D'Arsonval Movements 

Wide-angle meters let you monitor critical circuit changes — and dress up 
your projects. Accuracy: - 5% full scale. Alt are 2Vjx2Vjx1 'A" overall and 
require a 1W mounting hole. 

0-50 nA DC. 270-1751 8.95 

0-1 mA DC. 270-1752 8.95 



Infrared LED 
Emitter/Detector Pair 




Use for isolated data transfer Submini 
LED source rated 20 mA at 1.7VDC. 
Matched detector uses a photo- 
transistor for high sensitivity. 
276-142 Pair 1.99 



Basic Electricity 

And Circuit Concepts 

Vols, I and II 

695 Both iA88 
Each Only l\J 



Published by Texas Instruments Learning Center. DC 

Circuits Vol. I covers basic concepts and related math. 

Vol. II includes advanced methods of circuit analysis based on 

Kirchoff's laws. Gel the complete course, save $3.02! 

62-2019, 62-2020 Both for 10.88 




LOW PRICES AND NEW ITEMS EVERY DAY! 
IN STOCK NOW AT OUR STORE NEAR YOU 



Radio /hack 

A DIVISION OF TANDY CORPORATION • FORT WORTH, TEXAS 76102 



Prices may vary at individual stores and dealers 



OVER 7000 LOCATIONS IN 40 COUNTRIES 
CIRCLE 33 ON FREE INFORMATION CARD 









































AVAILABLE NOW! onlwms 

Add Si 00 for ihipping 
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IAPANESE TBANSISTOR SWSTfTUTIOH MANUAL 
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FUJI-SVEA Has the Largest Inventory 








"\ 






of Original Japanese Parts Anywhere 








ft. - 




• A 00 EBge 734 
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Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair 


Use? 


TYPE 


2S-UP 


0-14 


1-9 


TYPE 25 UP 


10 24 


19 


TYPE 25 UP 


10-24 


1-9 


TYPE 


J5-UP 


10-24 


1-9 


TYPE 


!5-UP 


0-24 


1-9 


25A 473 


45 


55 


60 


ISB 346 


30 


.35 


40 


2SC 693f 20 


27 


10 


2SC 1I26A 


SO 


55 


B0 


ISO 234 


60 


70 


-3D 


ISA 483 


2 00 


2.20 


250 


ISB 367 


1 10 


1.35 


! 40 


2SC 696 1 00 


1 10 


1 30 


, ISC 1237 


1.80 


J 00 


125 


ISO 235 


.60 


.70 


80 


ISA -IS.; 


1 SO 


1 75 


195 


ISB 36 SD 


1 80 


2.00 


125 


2SC 70S 1 30 


1 45 


1 60 


\2SC 1239 


J 20 


I 70 


2 90 


ISO 261 


35 


.40 


45 


2SA 485 


1.40 


1 60 


t 80 


ISB 379 


70 


60 


90 


2SC 710 20 


27 


50 


2£C 1279 


50 


55 


CO 


ISD 287 


2.5D 


2-70 


2-90 


25 A 489 


1 10 


1 25 


140 


ISB 381 


30 


35 


40 


2SC711 10 


17 


30 


ISC 1306 


1 30 


1 45 


160 


JSD 300 


4.50 


5.00 


560 


ISA 490 


70 


80 


.90 


IS8 400 


30 


35 


40 


20 


27 


30 


ISC 1307 


1 90 


2 10 


2 40 


ISO 313 


60 


.70 


80 


2SA 493 


45 


53 


59 


2 SB 405 


30 


35 


40 


2SC 715 30 


3s 


40 


ISC 1110 


20 


27 


30 


ISD 315 


60 


70 


80 


ISA 495 


30 


3S 


40 


ISB 407 


60 


90 


100 


JSC 717 35 


40 


45 


JSC 1311 


10 


27 


30 


ISD 325 


60 


70 


80 


ISA 496 


50 


64 


70 


ISB 415 


30 


35 


40 


2SC 727 1 00 


1 20 


1 30 


ISC 1313G 


10 


27 


30 


ISO 330 


60 


70 


80 


ISA 497 


t 00 


1 20/ 


1 30 


ISB 434 


80 


90 


1 00- 


2SC 730 3 00 


3 20 


3 40 


2SC 1316 


-1 .■ 


4 40 


4 90 


2SD 350 


3.80 


4.00 


4.4 


ISA SOS 


50 


64' 


70 


ISB 435 


90 


1 10 


1 10 


2SC 731 2 50 


1 70 


2 90 


2SC 1317 


&.20 


27 


30 


ISO 380 


5 20 


5.40 


5 95 


ISA 509 


30 


35 


40 


ISB 440 


40 


53 


59 


2SC 732 20 


27 


30 


2SC 1316 


r. 


40 


45 


ISD 381 


85 


1 00 


1 10 


ISA 525 


50 


64 


70 


ISB 449 


1 30 


1 45 


1 60 


ISC 733 10 


27 


30 


ISC 1325A 


6 50 


6 90 


7 60 


ISD 4J4 


3 80 


4 00 


4 40 


ISA 530 


1 50 


1.70 


1 90 


ISB 461 


90 


1,10 


1 20 


2SC /34 10 


17 


30 


ISC 1327 


20 


27 


30 


2SD 425 


2 90 


3.10 


3 40 


ISA 537A 


1.50 


1 70 


1 so 


ISB 463 


90 


.1,10 


1 20 


JSC 735 20 


IT 


10 


25C 1330 


50 


, 55 


60 


ISD 4JB 


3 10 


3 30 


3 60 


ISA 539 


.40 


45 


50 


ISB 471 


1 10 


1 25 


1 40 


2SC 738 10 


27 


30 


2SC 133S 


50 


55 


60 


2SD 427 


1 80 


2.00 


2.25 


ISA 545 


45 


53 


59 


ISB 471 


110 


ISO 


2 80 


2SC 756 1 50 


1 60 


2 00 


ISC 1342- 


45 


53 


59 


ISD 515 


90 


1 10 


1 20 


ISA 561 


30 


3S 


40 


2SB 47 J 


.80 


90 


1 00 


2SC 756* 1 50 


1 80 


3 00 


2SC 1344 


45 


. 53 


59 


ISD 516 


60 


70 


80 


ISA 561 


30 


35 


40 


2SB 474 


70 


80 


90 


;sc "• 35 


40 


45 


ISC 1340 


4 20 


4 40 


4 90 


2SK 19BL 


50 


55 


60 


ISA 564 A 


20 


27 


30 


ISB 481 


90 


1 10 


120 


ISC 772 10 


15 


10 


2SC 1359 


30 


35 


10 


3SK IIY 


1.40 


1 60 


1 80 


ISA 565 


70 


90 


90 


ISB 492 


50 


70 


60 


ISC 77J 35 


40 


45 


ISC 1360 


50 


55 


60 


35 K 19 


90 


1 10 


1 20 


ISA 566 


I 50 


2 70 


loo 


ISB 507 


80 


90 


1.00 


JSC 774 1 00 


120 


1 10 


2SC 1362 


3S 


40 


45 


3SK 40 


90 


1 10 


1 10 


ISA 606 


1.00 


1 ID 


1 30 


ISB 509 


1 10 


1 20 


1 3U 


ISC 775 1 40 


1 60 


1 B0 


2SC 1364 


35 


.40 


45 


3SK 41 


1.30 


1 45 


1 50 


ISA 607 


1 10 


1 25 


1 40 


2SB 511 


70 


so 


90 


ISC 776 I 00 


J 20 


2 50 


2SC 1377 


3 10 


3 40 


3 70 


3SK 45 


1.30 


1 45 


1 60 


ISA 614 


70 


80 


90 


2SB 514 


70 


80 


90 


JSC 777 3 00 


3 25 


3 50 


ISC 1383 


10 


15 


40 


AH 103 
AM 5140 


1 40 


1 50 


1 80 


ISA 617 


3 10 


3 30 


360 


2SB 523 


70 


80 


90 


ISC ."78 290 


3 20 


3 40 


2SC 1384 


36 


.40 


45 


1 50 


1 70 


1 90 


ISA 628 


30 


35 


40 


ISB 5280 


70 


.80 


90 


JSC 78 1 1 90 


2 10 


2 40 


2SC 1396 


45 


53 


59 


AN 239 


430 


4 40 


4 90 


ISA (.34 


.40 


46 


.50 


2SB 527 


90 


1 10 


110 


JSC 783 210 


260 


280 


ISC 1336 


70 


80 


90 


AH 247 


ISO 


170 


3 OO 


ISA 640 


30 


.35 


.40 


ISB 52 BO 


70 


60 


90 


2SC 764 30 


15 


40 


ISC 1400 


35 


40 


45 


AN 274 


I 50 


1 75 


1 95 


2SA 642 


.30 


35 


.40 


ISB 529 


70 


80 


90 


JSC 785 35 


40 


T "5 


ISC 1402' 


3 00 


310 


140 


AN 313 


3 00 


3 20 


3 40 


ISA 643 


.30 


.40 


45 


2SB 530 


3.20 


3 40 


3 70 


ISC ?S9 80 


90 


1 00 


ISC 1403 


3 20 


3 40 


1.70 


AN 315 


1 80 


100 


2 25 


2SA 653 


1.90 


2.10 


2.40 


2SB 531 


1.B0 


2.00 


2 25 


ISC 790 80 


90. 


1 00 


2SC 1407 


50 


55 


00 


BA 51 1A 


1 80 


2.00 


1.25 


2SA 659 


35 


40 


.45 


25B 536 


1.00 


1.20 


130 


2SC 7»3 2 00 


220 


2 50 


ISC 1419 


.60 


70 


00 


RA 511 


1.90 


2 10 


140 


2SA £61 


50 


.64 


.70 


2SB 537 


1 00 


1 20 


1 30 


ISC 799 2:00 


2.20 


2 50 


ISC H44 


1.E0 


1 80 


J 00 


MA 1151 


1.50 


1.75 


1 95 


2SA 663 


365 


3.80 


4 20 


25 B 539 


3.20 


3.40 


3.70 


ISC 828 .20 


27 


30 


ISC 1445 


2 50 


I 70 


2 90 


HA 1156W 


1 60 


1.80 


200 


2SA 666 


35 


.40 


45 


2SB 541 


3.20 


3.40 


3 TO 


ISC 829 10 


-27 


30 


ISC 1447 


60 


TO 


ao 


HA 1306W 


2.00 


2 10 


250 


2SA 671 


ao 


.90 


1 00 


2SB 554 


5.00 


500 


6.60 


2SC B30H I 50 


2.70 


3 00 


25C 1448 


70 


SO 


90 


HA 1339 


2 50 


2.70 


3.00 


2SA 672 


30 


.35 


.40 


ISB 556 


3 10 


3,40 


3.70 


ISC 83B 35 


40 


-15 


2SC 1449 


60 


70 


so 


MA 1339A 


2.50 


2.70 


30D 


2SA 673 


35 


40 


.45 


2SB 557 


1.10 


2 50 


2 80 


2SC 839 30 


35 


40 


ISC 1451 


100 


1 10 


120 


HA 1342A 


2.5D 


2.70 


3-00 


ISA 678 


35 


40 


■15 


ZSB 561B 


.35 


40 


.46 


2SC 853 70 


80 


90 


ISC 1454 


3 20 


340 


170 


HA 1366W 


250 


2.70 


3.00 


2SA 679 


4 20 


4.40 


490 


2SB 564 


.40 


.53 


59 


25C 867 410 


4 40 


4 90 


ISC 1475 


80 


90 


i oo 


HA 1366WH 


2.50 


2.70 


3.00 


2SA 660 


4 20 


4.40 


4 90 


2SB 595 


1.10 


1.40 


150 


2SC B67A 4.20 


4.40 


4 SO 


ISC 1478 


50 


55 


60 


LA 4031 P 


1.80 


2.00 


2.25 


2SA 662 


80 


90 


1 00 


ISB 596 


1.10 


140 


150 


2SC 970 .30 


.40 


M 


2SC 1509 


50 


55 


50 


LA 4032P 


1.80 


2.00 


2.JS 


2SA 683 


30 


35 


40 


JSB 600 


5.00 


6.00 


6 60 


2SC B71 .39 


M 


45 


ISC 1567 


60 


70 


80 


LA 4051P 


1.8D 


2 00 


I.I 5 


2SA 694 


35 


40 


45 


25C 183 


.40 


S3 


59 


2SC B95 4 20 


4 40 


4 90 


ISC 1567A 


60 


70 


80 


LA 4400 


1 90 


2.10 


2.40 


2SA 695 


40 


S3 


59 


2SC 184 


.40 


53 


59 


2SC 897 I 00 


2.20 


2 50 


2SC 1584 


6 00 


5.30 


7 00 


LA 4400 Y 


J.OO 


2.20 


250 


2SA 697 


.40 


.S3 


59 


2SC 281 


30 


.35 


.40 


2SC 898 2.50 


2 70 


1 00 


JSC 1588 


6 50 


6.90 


760 


LA 4420 


2.00 


2.20 


2.50 


2SA 699A 


.50 


.64 


TO 


ISC 183 


40 


53 


.53 


JSC 900 20 


17 


30 


2SC 1624 


.60 


70 


80 


LD 3001 


2.00 


2.10 


2.50 


2SA 705 


40 


51 


.59 


2SC 184 


.80 


90 


1.00 


ISC 923 .20 


27 


30 


2SC 1626 


60 


.70 


80 


■45 151 1L 


2.00 


2.10 


2.50 


ISA 706 


85 


1.00 


110 


2SC 317 


.40 


.53 


.59 


25C 929 


27 


30 


2SC 1628 


.60 


70 


80 


STK D1 1 


3.B0 


4.00 


4 40 


2SA 715 


.60 


70 


.80 


ISC 352A 


I0O 


2 20 


2.50 


2SC 930 20 


.27 


30 


JSC 1647 


.70 


.80 


.90 


ST* Oil 


7.60 


IN 


8.80 


2SA 719 


.30 


.35 


40 


2SC 353A 


1 40 


1.60 


1 60 


2SC 941 20 


27 


30 


2SC 1667 


3.00 


3.20 


3 40 


STK 015 


4.20 


4 40 


4.90 


2SA 720 


30 


35 


.40 


2S4 .<i..': 


60 


.70 


80 


ISC 943 .35 


40 


5:'. 


ISC 1669 


90 


1 00 


1 10 


STK 435 


4.50 


5.00 


5.60 


2SA 721 


.30 


.35 


40 


ISC 389 


30 


35 


40 


2SC 945 JO 


27 


30 


2SC 1674 


30 


35 


40 


STK 439 


7.90 


8 00 


8.60 


2SA 72 S 


30 


35 


.40 


ISC 370 


20 


27 


30 


ISC 959 1 00 


■ JO 


1 30 


ISC 167S 


20 


27 


30 


TA 7045H 


2.00 


2. 2D 


2.50 


ISA 726 


.30 


35 


.40 


ISC 171 


30 


35 


40 


ISC 971 70 


80 


.90 


2SC 1678 


1 10 


1.25 


1 40 


TA 7055P 


2.00 


2.20 


2 50 


2SA 733 


.20 


27 


30 


ISC 373 


10 


27 


30 


ISC 981 70 


60 


.90 


ISC IE 79 


3.00 


3.20 


140 


TA 7061AP 


.90 


1 10 


1 20 


ISA 73 8 


40 


53 


59 


ISC 173 


20 


27 


10 


2SC 903 50 


64 


70 


ISC 1681 


JO 


.35 


40 


TA 70€2P 


1.10 


1.25 


1.40 


ISA 740 


1 50 


1.70 


1.90 


ISC 374 


10 


35 


40 


ISC 1000 35 


40 


" 45 


2SC 1662 


30 


.35 


.40 


TA 7203P 


1.50 


2.70 


2.90 


2SA 74 3A 


85 


1.00 


1 10 


2SC 375 


10 


35 


40 


2SC 1012 1 20 


140 


1.50 


ISC 1684 


30 


35 


40 


TA 7204 P 


J.OO 


J. 20 


250 


ISA 744 


4. JO 


440 


4.90 


2SC 177 


JO 


35 


.40 


25C 1013 .50 


64 


70 


2SC 1687 


40 


45 


50 


TA 720SP 


1.60 


1 80 


2.00 


2SA 745R 


3 80 


4.00 


4.40 


ISC 380 


.20 


22 


30 


ISC 1014 50 


.64 


70 


ISC 1668 


35 


.40 


.45 


TA 7222P 


1.40 


155 


3 90 


ISA 747 


4.20 


440 


4.90 


ISC 381 


35 


40 


•15 


ISC 1017 80 


90 


1 00 


ISC 1708 


30 


35 


.40 


TA 7310P 


1.30 


1.45 


1 60 


25A 746 


'70 


.80 


90 


2SC 382 


.35 


40 


45 


ISC 1013 60 


(0 


80 


ISC 1728 


7D 


60 


90 


TBA810SH 


1.90 


2 10 


2.40 


ISA 750 


3S 


40 


.45 


2SC 383 


15 


.1(1 


45 


ISC 1030 1 .80 


2 10 


2.40 


2SC 1730 


45 


53 


59 


TC 5080P 


5.00 


520 


5 80 


ISA 755 


BO 


.90 


1.00 


2SC 3S7A 


35 


.40 


45 


ISC 1047 35 


.40 


.45 


ISC 1756 


50 


55 


80 


TC 5081 P 


3.00 


3.20 


3,40 


ISA 756 


2.30 


2.40 


165 


ISC 38SA 


40 


53 


59 


ISC 1051 340 


3.55 


3 90 


2SC 1760 


70 


so 


30 


TC 5082P 


340 


1.55 


3.90 


ISA 758 


340 


3.55 


3.90 


ISC 394 


.20 


27 


30 


ISC 10*0 70 


80 


9D 


25C 1816 


150 


1.75 


195 


UHIC 001 


4 20 


4.40 


4 90 


ISA 764 


3.80 


4.00 


4.40 


ISC 403 


10 


35 


40 


ISC 1061 70 


80 


90 


JSC 1856 


45 


53 


53 


UHIC 0O2 


4.20 


4 40 


4.90 


ISA 765 


3.10 


330 


3 60 


2SC 430 


50 


84 


70 


ISC 107* 30.00 


35.00 


39.00 


2SC 1885 


46 


.53 


59 


UHIC 003 


4.20 


4.40 


4 90 


ISA 774 


.40 


45 


$0 


ISC 454 


30 


35 


40 


2SC 1079 3*0 


3.55 


3 90 


2SC 1908 


30 


.35 


.40 


UHIC 004 


4 20 


4 40 


490 


ISA 777 


5-0 


64 


70 


ISC 456 


zo 


I? 


30 


ISC 1080 3 40 


155 


3 90 


ISC 1909 


1.80 


2.00 


2.25 


UHIC 005 


4.20 


4.40 


4 90 


ISA 794A 


GO 


70 


BO 


ISC 460 


35 


■:.'■ 


-'■5 


ISC 10*6 45 


S5 


60 


2SC 1945 


4 50 


5.00 


5.60 


UPC 20C 


2 10 


2 50 


2 80 


ISA 798 


50 


55 


60 


2SC 4E1 


35 


JO 


46 


2SC 1098 .50 


64 


70 


JSC 1957 


60 


.70 


ao 


yPCS63 


1 SO 


2.10 


2 40 


ISA 814 


70 


80 


90 


ISC 47S 


.60 


70 


80 


ISC 1111 2 10 


ISO 


2 B0 


2SC 1969 


3 60 


4 0O 


4. 40 


uPC 575C2 


1,30 


1 4S 


1 60 


ISA 61s 


60 


70 


80 


ISC 48 1 


1 10 


1 40 


1 50 


2SC 1 1 14 4 20 


4.40 


4 90 


ISC 1973 


70 


.80 


90 


UPC 576 


1 90 


2 10 


2.40 


ISA 816 


.50 


84 


70 


2SC 482 


1 10 


1 15 


1 40 


ISC 1115 2.50 


2 70 


3 DO 


ISC 1975 


1 30 


1.70 


1 90 


uPC 592H 


.70 


80 


.90 


ISA 616 


70 


80 


90 


ISC 484 


1 30 


1 40 


1 50 


ISC 1116 320 


340 


3 70 


ISC 1978 


5.40 


6.00 


6.60 


i.'PC 1001H 


1.90 


2 10 


2.40 


ISA 637H 


2 50 


2 70 


1.90 


ISC 485 


1 30 


1.40 


1 50 


ISC 1116* 340 


3 55 


3.90 


ISC 2028 


50 


.64 


70 


uPC 1O08C 


4.20 


440 


4.90 


ISA 839T 


t 30 


1.45 


1.60 


ISC 486 


1.10 


1.40 


1 50 


JSC 1124 .80 


90 


1.00 


2SC 2029 


I 50 


1.80 


2.00 


UPC 1020H 


1.90 


I 10 


140 


ISA 908 


860 


8 80 


9 50 


ISC 493 


100 


310 


1.40 


2SC1127 ,80 


90 


1 00 


2SC 1074 


.80 


90 


1.00 


uPC 1025 


1 90 


2.10 


J 40 


ISA 913 


.70 


.80 


.90 


ISC 495 


45 


55 


60 


ISC 1181 1 30 


145 


1 60 


JSC 2076 


50 


64 


70 


uPC 11S4 


2 00 


120 


ISO 


25B 21 


30 


35 


40 


ISC 496 


45 


s5 


60 


2SC 1162 70 


80 


90 


2SC 2091 


90 


1.10 


1-20 


uPC 11SS 


2.00 


2.20 


150 


I SB 54 


.20 


.27 


30 


ISC 497 


1 10 


1 25 


1 40 


2SC 1166 .20 


n 


30 


2SC 20 92 


1.80 


2.00 


2.25 


uPC 1156 


1.90 


2 10 


140 


ISB 55 


.40 


53 


59 


ISC 509 


.35 


j a 


45 


2SC 1167 3.80 


4 00 


440 


2SC 2093 


320 


3.40 


370 


uPD 661 


BOO 


B10 


9 50 


2SB 75 


.35 


40 


45 


2SC 510 


1 10 


140 


1 50 


2SC 11706 380 


400 


4.40 


2SC 21 B6 


1.40 


1.60 


1 80 


uPD 857 


6.00 


6 40 


9 50 


ISB 77 


.35 


40 


45 


ISC 51 5A 


80 


90 


1 00 


ISC 1172B 3 20 


3 60 


395 


ISO 72 


50 


.64 


70 


uPD 858 


BOO 


B30 


700 


2SB 173 


30 


35 


40 


JSC 517 


2 50 


2 70 


300 


2SC 1173 50 


55 


60 


2SD 77 


35 


40 


.45 


PLL 0IA 


300 


4 20 


4 60 


ISB 175 


.20 


27 


30 


2SC 535 


JO 


36 


40 


JSC 1175 35 


40 


45 


ISO 90 


1 30 


1 45 


1 60 


PLL 02A 


5. DO 


5 20 


590 


ISB 176 


30 


35 


40 


ISC S36 


30 


35 


40 


ISC 1177 It 00 


12.60 


14.00 


ISO 91 


1 30 


1.45 


160 


PLL 03A 


760 


BOO 


8 60 


2SB 176 


.35 


40 


45 


ISC 537 


30 


IS 


40 


2SC 1 1 69 1 00 


1 10 


1 10 


ISO 92 


1 30 


1 45 


1.60 


C-3001 


1 30 


1 45 


1 60 


ISB 186 


20 


27 


30 


ISC 627 


1 10 


1 45 


I 60 


JSC 1109 30 


35 


40 


ISO 93 
ISO 118 


1.60 
J. 90 


1.80 


2.00 


2SC f 8 


2.J0 


2 70 


190 


2SB 187 


20 


27 


30 


ISC 631 


35 


40 


45 


2SC 12110 30 


35 


.40 


3 20 


3 40 


4004 


1 SO 


2 10 


2 40 


ISB 202 


1 10 


1 20 


1 30 


ISC 632A 


IS 


.40 


45 


ISC 1I12A 60 


90 


1 00 


ISO 130 


1 10 


1 25 


1 40 


4005 


2.00 


2 20 


150 


I5B 220 


90 


1 10 


1 20 


ISC 634A 


35 


40 


45 


2SC 1213 30 


35 


40 


ISO 187 


IS 


40 


.45 


SG 611 


5.90 


6.50 


6.90 


ISB 303 


.30 


.35 


.40 


ISC 680 


1 90 


2 10 


2 40 


ISC 1115 35 


40 


45 


ISO 201 


230 


140 


2.65 


78L05 


.90 


1X10 


1.10 


ISB 324 


.00 


.36 


.40 


ISC 68 1A 


300 


3 25 


350 


ISC 1122 20 


27 


30 


ISO ID J 


3 40 


3.55 


3 90 


MPS U31 


1.50 


1.70 


1.90 


2SB 337 


1,49 


1.80 


1,80 


ISC 684 


B0 


90 


1 00 


ISC 1126 50 


55 


80 


ISO 218 


2 SO 


2 70 


3 00 


SN 74 DO 


.15 


.17 


.19 








PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED 








Minimum 


ordir IS 00 Ohio rMltitnll add 4'-. U'H tpR Add H 00 dljUh g» <nd handling 




IMMEDIATE DELIVERY WITHIN 48 HOURS 








Qui'-' lily dUCOwni pf 


C«l Alb For Our CompJtla PrtC* LH! Mlnul 


Khanf inquinit tttltomad 




ON ALL TRANSISTORS IN STOCK 










All parts quaranleed against factory defeci 


^^ 




p^p^p^— 


^^^— 




^^^— 


p^,^,— 


^ 




TOLL FREE TELEPHONE j 




FUJI-SVEA ENTERPRISE 








Nationwide 800/42 1-2841 




_ocal 513/874-0220 




a Dimsion ol 7-ufJ Syecs incorporated 










Ohio 800/421-2877 






874-0223 1 




P.O. Box 


403LJ5 Cincinnati; Ohio 45240 












Hours Mon-Fri 10-7. Sat 11-5 








J- 


p\2\ 


-4712 









c 
z 
m 

«& 

CO 
CO 

■--•■ 



CIRCLE B0 ON FREE INFORMATION CARD 



103 



5 volts 
@ 25 amps. 

SURPLUS UNITS IN 
LIKE NEW CONDITION 



Power 
Supplies 

INPUT: 1i5vac43-63hi 

OOTPUT:5«doOI5srnpj 

REGULATION: 0.1% -5mV 

NL-FL, i 0.1% - SmVforlOSl 

Inpul change 

RIPPLE: !mV RMS mm., 20 mV 

p.P max. 

STAH IL ITY: Typ losl 1 , 1 mV toi 

■lotil hour period 



REMOTE SENSING. REMOTE VOLTAOE ADJUSTMENT. 
OVEHLOAO PROTECTION srdOVERVOLTAGE PROTECTION 




10 MEG POTS 
.Standard b Walt Sue 
i > Lang Shafl 

2SFortSttMForS1.M 




50K AUDIO SLIDE POTS 

ra>E«k 



* 3 V? inch ins * 2-3/4 incltlMH 



REED RELAYS 

8 15 VOLT DC 

NORMALLY OPENED 
CONTACTS: 1 impmii. 
twlle/h — 2 amp max. carry 
BODY SIZE: appro*. I inch 
long J4 inch high 
S.P.5.T. 15C0 ohm coil 
— i | SI. 15 aich 

U.P.ST. 1200 ohm coll 

11.30 each 



J.P.S.T. 750 ohm coil 

Si 50 each 



22m ED GESOARD CONNECTOR 
TIN 50LDEP.TAIL .ISB"i .200" 



L ARSE QUANTITIES AVAILABLE 
Si-3S*ach i01prH2.S0 



PHOTO - FLASH 
CAPACITOR 

1TOGMFO 33d VOLTS 






POTTER BRUMFIEL0 
4 POT RELAYS 

■ 'A p.Ji 11. H 

■ .J t liif. CC-P H C 1 1 

a- 24 mrfE tic. an 
* -« r ;- . ~ ( i r. -- 

- uivdbuerLii.f i#«h*djj 

H.3Swcfo 

LARGE QUANTITIES AVAILABLE 



3x5" OAKTRON 

SPEAKER 
_,■_ ■!_ loz. Migntl 

F^^S^fcaOHM .mpirdanCe 
^rfif S2.50*a.c:h 



ALL CLCCTROfllCS CORP. 

905 S. Vermont Ave, SEND FOR OUR FREE CATALOG 



Los An-gales, CA 96006 

(2133 aso-eooo 

Snare « Warchouid Houri 
B AH - 5 PM 

M onrJty thru Friday 

Salurday 

10 AM J PM 



TERMS 

■ i ju J fi ! -: ie = 1 im 1 1 rrl 
' Mfn.Ord4rS10.CKfl 

» Add 52 .do 
Shlppinrj USA 

• call Hi. Add s% 

* P i onipl £ h ie p Tirj 



SOUffl) EFFECTS CENERAKJR BASIC KIT 

Fit* ChI>Ei ClECTHWi I CI rUlLC 11 tgftULl TO IUU.0 tot* ems 

m> t r *teti ctftn-i i m miNegi i^tnome i rGnn.bE,, *e hippo 

I WITH THE riTftTT tEt-W c-ir Hl'jI *■ fc-W Ahf E4IUI0 
It (PMT PC In* HO MIlH le-CHAT I C **lB Lr>lW1 IMTPUGTI HI. 

: is- nc NUaca it ».-*ll id tunc * ^t m: ,*. * - 1* cifini p _, 

tf* JtLjuWtH, LatC— Ibri^L, lilEM, " I fl»*L *dE5 h CLOCK*, ETo 'K 
GGEI HUT HEtJtlRE DIP fcfilc-CJ Oh fllwlfc Tj:fn£h(m L^UluM. Ejj 

:cf"Pt>i ElT ( , ijQJj aJUPPLT MLT * FfH sr**E-**0 PEIIS"C*l, Clfr.ff- 
iBITttl, IHITBHEt, PflSl, I^CJiti, ?H??2? TH-I hi ■ f TGfl 4bfl IV \i 

'■"liP*. ^^a a| l) a . aTffffffM BlIIC LIT t tl 1 I I h I he, 

T I T* WT , PC ioiic 

*t|B I h (TRUST 1 4 



M 



TOTT 



s 5.95 



I Elfin 



2R22H Tnni-titfem to* **o*v. 

\f TQU u.*vi ALPt*C" 'UtCHiHED T"I '176177 EM* tCjU RUT 

1-.E pc iiiAin? use- [HKTMjiCTjgij E-Li. £236115 »h»H 



Strobe Tube ^Trigger 



M.7S 



IS LED g 
E Flasher Jtofc.it 

Kit ^♦jt x 



■ ■:■ 1. ) b:^S=^s 



6VDC Xenon 

Flashe 

Kit 




Ll Digital 

H Counting \l 

13 Module ti- 

B sssa. *-*x 

A§:-/\ ©'Wheel ot 
« i d Fortune 

^ *^* 

J7.S0 ^^U B wS ■"»"'„„, SB. Si 

(g@@|@(g(5g|5^rjfj(g(B.fj@ig(9iIa!lSt3; 

LEO Panel 
Mounting KM 

s 

12ipli lorSLDO «u •tuLiu hiix*, 




SO170 ^fc 
Rectifier ^% 

"• SlortLM 

100 tor 515.00 



Tube Specials 



".I'M? 



tP 



OUD-MIMIATURE ELEEZTRET 
CONDENSER WIIK ■ f^^S S 1 « 

- I'l-'n 



Mini Reed 
Switch 



Reed \ 
ch \ 



l-JO F>P 

■MtUTUH 
ADJU3TAILI 
CAPACtTOf, 



.:«„ 50 tt 



3M ml J30V 
7aKJrr 



vloo | 



shoe 
Tube 



360V 150 j 



*3.K 



^ 



■ Minimum ordtr 55.00 

* P1mw inclu** 51.00 lor poiifeBC 

CHANEY - Vflu. MC and COD acctprKi 

p|R<-:t:ranics inc. • """ "*'■ ■■» —t"- 



(3031 781.5750 



CIRCLE 46 ON FREE INFORMATION CARD 



P.O. BOX 27038 . DENVER. CO. S0227 

s 

CIRCLE 8 ON FREE INFORMATION CARD 



CFR 

Associates, Inc. 

Newton. N.H. 03858 



NEW SHIPMENT!!! 

,,■■■■■ DAISY WHEEL TERMINALS 

Featuring DIABLO 'HYTYPE* PRINTERS 
Features: 
oKSR S Plot Mr-No; 

• ASCII BS-Z3Z l/D 

• 110. 115. 300 a jud Inpul 

• Dull Pilch (10-121 

• 30 Day Guinnlie 
•Miny Mora Excising 

FBltNTBSl 

Tnaaa uaad claanad ind rEruib-ahen Datay Wn*»l Tembnala laalun Ilia 
TAME& DIABLO HYTYPE" Oaiav W*** Pnnlaf mm Its muilitgda cl capa- 
ttimie* anc»uda*l.w nonjnnlaia l.^a"««TiicBlspacinoinlha PLOT moda 
— LIMITED OFFER. SPECIAL PAICSI— 

oml.-M 650.00 

■*> jJio dflaji riTjnij' TyptJ ot prrnttiW 

-Sel«trfc* H , KSR. RO 6 Mor* 






-f-ittt tXAWPLt- 



t/O "SELECTRIC" FMiU*r/TV|WHri1ii cojr*5 S notm n~ 

iiur-in hwy dUEy T3S-T45 mat m in and lolii-rirjidl- ClC Djlfl and 
Kha<Ti*[i» includod A»-u. Dpfl-nl'Otar cond Only $4Afl,00 



i^g ELETYPE ASfi-33 SPECIAL!! 

"Aufo -Scntf flecm-ya ■Pajthor r^jip flrt.i^fi. 1 <° ._;.■: r .'; 

JC'ST rrV 1 " TvlcCypV mocninn with, kay board. prmtEr, castr., 

tupo rcradai A ,puncti USED na-li [fnny n«ed Uptn« aflpaip ur 

fldjuilnHrr.il BARGAtH PRICED 

Onlt s 299.00 



Iltl1 F pr im *i|i9:inr: f>|j|iij)ii (J "i'tIiM C'': 


IBM MODEL 1SSO KSR 


1 rl.E V fr;j'd Sod flK) a«| 


"SELECTRIC*" I/O PRINTERS 


VlGB. '■SrTiOYii'J 1 rQTi aef \ne (prowouily u ndar rp i inlon jncp EOnlracll 


M-n cooc id ficntieri! donaii dm DaCa 


0^ K 399.00 >*Wllt£T7n*KWtt* 


P'>{** inClutH irj'i-uj | lh.pp.11) «,|nin |Ja( U J 



Wrila or Call for Our Ekduslvt 
"USED PERIPHERAL FLYER" 

(603)382-5179 

■ Mp stn-rchas-gaT & VISA AunpiEd 

»Ptwn«i Otrjpri Ara WelcortK! 

■Prhcci May Nsl tnelutje Shipping & r-Undiing 

iiriLianMiCJ Are L.irr|.«J >PriCH *<t 5jD|tCl Trj LPi.inge 
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e capability 
needed for most general purpose uses 



Model 178. a no. 

frills 4 J /i-digit three-function 
DMM for production use. 
High accuracy and all the 



$235 




switch selectable Hl-LO ohms 



Model 179. Has 

all [he features offered by 
the 178 plus TRMS AC, AC 
and DC current, IOjiV sen- 
sitivity, and 



$319 




beyond the 2A range of most DMMs 



Model 179-20A 

Has all the features of the 
Model 179 but also includes 
an additional 20A range, 
for applications d?*J CQ 




curacy and IV analog output a 



Model 177. xws 

five-function r 4 1 /a-digit 
DMM has IfiV, Imfl, InA 
sensitivity^ TRMS AC, 
0.03% basic ac- 



$429 




Also has pushbutton null 



Model 191. our 

top-of-the-line, 5Vs-digit 
DMM. Microprocessor con- 
trol provides 0.007% basic 
DC accuracy. <t C/1Q 



Model 16.9. meter" is a tough. 
3Vi-digit bench DMM with 0.25% basic 
DC accuracy, lar^e 0.6" LCD display, 
range and function annunciators on the 
display and 1-year battery life. 



Model 130. held 3VnligH LCD 
DMM has five full functions, 0.5% basic 
DC accuracy, easy-to-use rotary switches, 
impact-resistant case, light (only 10 oz.) 
weight and a 10A current range. 



$149 



KEITH LEY 




SEND FOR OUR CATALOG 

Call TOLL FREE: 

NORTHEAST REGION (800)526-2514 

NJ. CALL: 

(201) 227-7720 

AMP0WER INST., INC. 

26 JUST ROAD, FAIRFIELD. N.J. 07006 
OUT OF NORTHEAST— CALL COLLECT 



"WE SERVICE WHAT WE SELL" 



«s 


Mastwctiatge 

BankamertertJ 


FREE 


and 

COD Accepted 


TEST LEADS 


add $10.00 10 


WITH EVERY 


oover shipping 


ORDER 


handling Insurance 




N.J. res. add 


CALL 


5% tax. 


TODAY 




PRICES E 


SUBJECT 


TOCH 


ANGE 



CIRCLE 30 ON FREE INFORMATION CARD 




Zilog 



ZB001 $ 1 95.00 1 Bfl CP U with, segmented address space 

to S Megabytes 

26002 51 50.00 16 B I CPU with ncn Mgn-enred jddresj 

space To 64* bytes 

All Products Stocked in Depth 
Largest Zitog Inventory 



ZB-O'CPLf 

2B0A-CPU 

ZBO'PIO 

ZflOA-PIO 

Z80-CTC 

ZBOA-CTC 

zeo-QMA 

ZS 0.4 -DM A 



2 5 MH£ SI 0.40 
4 MHz 12.05 
2 5 M'"-: 6.55 
(-0 MHi B00 
2-S MHz $.55 
4 MHz 8,00 
2.5 MHz S2Z35 
4 M He 28-00 



ZeT)-SLO/0 2 5 MHz 

ZaOA-SlO/Q ■:■'.''.■ 
ZbO -5IO/1 2 5 MHz 

ZBOA-SIO . i 4 MHl 
ZflO-SKV? 25 MHz 

2SOA-&C72 J MHz 



30.50 I 
36 70 

35 00 
44 10 

55.00 
44,10 I 



p«n No. 


Mil 

Prieo 


808 QA 


S5.95 


8085 


11.95 


1 821 a 


2.7S 


8214 


3.95 


8216 


2.95 


8224 


3.45 


8226 


2.95 


8228 


4.9* 


8238 


4.98 


B251 


6.95 


8253 


10.95 


8255 


6.95 


8257 


10.95 


1 8259 


12.95 



MICROPROCESSOR 
CHIP SETS 






6800 
6802 



$6.50 
11.95 



6502 
6504 
6505 



Price 

S9.95 

9.95 

9.95 



6810 
6820 
6821 
6850 
6852 



3.75 
4.95 
3.75 
3.95 

3.75 



6520 
6522 
6532 
6551 



6.95 

9.95 

13.95 

13.95 



SCR's and TRIAC's 



CI 060 


.34 


SCR 5 «mp 400V TQ-220 


T1C116B 


.97 


SCR B imp 200V TO-220 


TIC 1 JOB 


1.09 


SCR12amp200VTO-220 


TIC216B 


.99 


T(|K 3 imp 200V TO-220 


TIC226Q 


.95 


Tflac B amp 400V TO-220 


TIC23SD 


1.45 


Triac 12 amp 400V TO-220 


TIC246D 


1,45 


Tunc IB amp 4COV TO-220 




Bi- 


Fet OP AMPS 


TL064CN 


2.00 


Quad low power 


TL071CP 


.59 


Lew nOile 


TL072CP 


1.19 


Dual low noise 


TLD61CP 


.49 


J-FET Input 

Dual J-FET tnpul 


TLQS2CP 


.93 


H064CN 


1.95 


Quad J-FET iflpm 



f 



Special 
of the 

month 



16K MOS DYNAMIC RAM's (16 PIN) 
416-5 (300ns) CERAMIC 
418-3 (200ns) CERAMIC 

IK BIPolar RAM (25ns) 
93425APC/2511-1 



S5.95 
$6.95 



EPROM'S 

C270B 

IK x 8 450 ns 

TMS2532 

32K (4096 K 8) 450 

TMS2716 

16K (2K x8) 450 ns 

(3 power supplies) T.l. Version 

C2716/TMS2516 

16K(2K X 8) 450 ns 

(Single 5V supply— Intel version) Special S19.95 



Ins <y •"*" 



S24.95 



52*aS 






LINEAR I.C. s 




| LM301AN4 


.34 


LM723CH 


,69 


LM304CH 


.S3 


LM723CN-14 


.49 


LM307N-S 


2» 


LMTZSCN-S 


1.25 


LM30SN-B 


.S3 


LM733CN-14 


1.59 


LM30BCH 


.95 


LM739CN-14 


1.29 


LM309K 


1.29 


LM741CH 


-fl5 


LM310HC 


1.49 


LM741CN-6 


.44 


LM311N-B 


.59 


LM747CN-14 


.59 


LM317T 


1.49 


LM748CN.8 


.33 


(TQ-2201 




TBA5100AS 


1.23 


LM31SN-S 


1.45 


LV1J5SN-D 


.43 


LM31SCH 


1.7S 


LM14B8N-14 


.59 


LM324N 


.59 


LM1489N.14 


.53 


LM339N 


.59 


LM3046N-14 


.99 


LM34BN-14 


.99 


LMJ302N-14 


.55 


LM350N-S 


.79 


LM3403N-I4 


.99 


LM3B0N-14 


1-19 


LM3900N 


.49 


LM555N-S 


.49 


LM413SN-14 


.99 


LM550N-14 


49 


ULW2003JW 


.39 



*«.— V 



1980 !C MASTER 

over 2700 PAGES 
C«np*fliB intfl^rdtad circuit data s* Ik tor. Mast&r 
guide to ihe late-si I.C. 'S including micrtipfpcdssc'rs 
and consumnr circuits. 45,000 device types Nsted 
5,000 now device types added Complete new ssc- 
i-on on MPU boards & Systems- 

I Free Quarterly J&&£ 

lupdates Special S49.95 




MOS MEMORIES 




MOS Sialic RAM s 




Pin No. 


Prlca 1 


2I02LFPC 


1.13 1 


IK (IK x If Low Power 3S0JrtS IB PEN 




2102LHPC 


t.2fl 1 


IK (tK x 1} Low Powar 




High Ptrtarminoe 250ns 16 PIN 




2102-tPC 


0.93 1 


IK (IK III 450ns IS PIN 




P211145 


3.50 1 


IK C255X4) 450ns IS PIN 




P21 12-35 


3J5 1 


IK (255 X 4] 350ns IB PIN 




2114L 


5.95 1 


Low Power 4K (1024 I 4) 300ns 




MOS Dynamic RAM's 




TM540SQ-30 


3.25 1 


4K (4K x 1| 300ns 22 PIN 




TUS4060-20 


3.95 1 


4K (4K x 1 1 200ns 22 PIN 




DART'S 




A*5-1013A 


3.35 1 


to 40K BAUD 40 PIN 




AV3-1015 


4.95 1 


10 30K BAUD 40 PIN SffQk* 5V supply 




IK CMOS HAM 




5101 


595 1 


1K 1259X41 450ns 22 PIN Low PewHr 




4K CMOS RAM 




P4315-45L 4K (4K x 1 1 450ns 1B PIN 


14-95 I 


P6504 


13.95 I 


JK i.:ii :, 1 , 550ns IB PIN 110MW 




P6514 


15.95 


4K (1 K X 4) 450ns IB PIN 1 10MW 




SHIFT REGISTERS 




3341APC FIFO 1 MHI 


5.50 I 


3342PC 04 3d Shift Rogistor 


4.45 


3347PC BO Bll Shift Register 


3.95 


ECL RAM 




i04ioADC.riM2io$ Special 135 1 


2S6 x '■ B.1 Fully Decooeo 15ns 16 PIN 





SUMMER 
SPECIAL 



■ IT . qEv discount on 10D pieces pet device lype 

roller -.a-thd unhl August 3? l^Ui 

"ACTIVE IS AGGRESSIVE 



DUAL-IN-LINE - 



LOW PROFILE 

PRICE 



I.C. SOCKETS 



CONTACTS PRICE CONTACTS PRICE 

B PIN .07 22 PIN .21 

14 PIN .11 24 PIN -21 

16 PIN .13 28 PIN ,27 

15 PIN .17 40 PIN 3t 
20 PIN .19 

• LOWEST PRICES ANyWHERE FOR THE HIGHEST QUALITY, AN 
UNBEATABLE COMBINATION. 



#■ 



SOCKET SALE 



CMOS 



CWCOOBE 
CD4001BE 
CD4002BE 
CD+OOfiBE 
CD4007BE 
CD400SBE 
CD4003BE 
CD4010BE 
CD4011BE 
CD4012BE 
CD4013BE 
CD4014BE 
CD4015BE 
CD4016BE 
CD4017SE 
COS01SBE 
CD40I98E 
Ci".!0?3LSL 



1.23 



CD4021BE 
CD4022BE 
CD4023BE 
CD4024BE 
CDJ025BE 
~nj;;;E9E 
CD40278E 
CO402HBE 
CD4029BE 
CD4030BE 
CD4033BE 
CD4034BE 
CD4035BE 
CD404t)B£ 
CO40416E 
CD40J2BE 
CD4045EJE 
CD4U-14BE 



M 

^M 

39 
.76 

.38 
1.79 

.4D 

N 
1^9 

.79 
1 .76 

2.S3 
1.33 



CO4046BE 
CD4047HE 
CD4O<0BE 
CO40S0BE 
CD405IBE 
CU4M2BE 
CD40S3BE 
CD4060BE 
CD40B6BE 
CD406BBE 
Cn-iOKSE 
C34070SE 
CO407, BE 
CruOJiBE 
CD4079BE 
CvJ.I0751iE 
CD407S8E 
CD4076BE 



1.25 
1.25 
1.99 



C04061BE 
C040S2BE 
CO4085BE 
CO40S6BE 
CO4093BE 
CD4090BE 



.S3 
.29 
.79 
.55 
.76 
1.7S 



C041049E 2.SS 

CD4502SE 1.45 

CD450BBE 1.99 

CO4510BE 1.25 

COJ5118E 99 

C045I2BE .99 

C04514BE 2.45 

CD4515BE 2.45 

CD451SBE 1.75 

CD45tflBE 1.2S 

CD4519BE .59 

CO4520BE 1.25 



CD4522BE 

CD4526BE 

CD4527BE 

CD4528BE 

CD4531BE 

CD4532BE 

CD4533BE 

CD4543&E 

C04553BE 

CD4SS5BE 

CD455BBE 

CP45S1BE 2.25 

CD45S2BE .99 

CD4584BE 69 

CD4SS5BE 1,50 

CD4702BE 9.95 

CD4724SE 1.35 



1.75 



1.45 
.99 
.99 



1.15 
1.55 
3.9S 



PLASTIC POWER 
TRANSISTORS 



TIP30 


N 


PNP 


1 AMP 100V 


T1P31 


jm 


NPN 


SAMP 100V 


T1P32 


.43 


PNP 


3AMP10OV 


T1P41 


M 


NPN 


6 AMP 100V 


T1P42 


M 


PNP 


6 AMP 100V 


T1P11S 


.56 


PNP 


2 AMP 60V 


TIP120 


64 


NPN 


5 AMP 50V 


TIP1J2 


.74 


NPN 


5AMP100V 


TIP125 


.74 


PNP 


SAMP 60V 


TIP127 


M 


PNP 


SAMP 100V 


TIP2955 


.S3 


PNP 1 5 AMP 60V 


TIP3055 


.70 


NPN 15 AMP 60V 


FT3D55 


M 


NPN 10AMP 60V 






LEDZ09 
LEDZ11 
LE0212 

LE0220 

LED22? 

, fd:t'.; 



FND357 
FND3&7 

FND500 
FND50T 
FNDSa 



DL704 
DL707 
OL747 



ILX974 
ILQ74 

MCT6 

mi i . 

4N32 
4W33 
4N3G 

4N37 



OPTO SALE 
L.E.D. LAMPS 

T-1 3- mm R«l 
T-1 3 min GrMHt 
T-1 3 mm YfiHow 

T-1IS & mm Red 
T-l|i j rum Green 

r-1 J 4 5 m-r, Ygik-.w 

DISPLAYS 
J57S" Comnwri Oathodfl 

.3€0~ Com-cn CathiOdEr 

(high b-righlnos^ ) 
-500' C^rnmcffi Csttvodfl 
■SOOT ^mmofi Anode 
.500" Commcwi CatryxJe 
ihigh brigmrio«) 
joor ComiTiori Anodo 
|rT<gh br>ghLfioSs) 
.300" Common Ctfhode 
300" Common Anode 
.630* Cornmon rViode 

ISOLATORS 
Dual OptD Lsolatw 
Quad Qptfl. iSOJWCir 
Dual Optn LttotaHH 
Opto Couple^' 
Oplo I winlCH- 
Oplo Isolilor 
Oplo Isolalor 
Opio isolAlor 
Opto isolator 



05 



1500V 
1500V 
1500V 
1500V 
2600V 
2500V 
1500V 
2500V 
15O0V 



1.2 J 
t.39 



1.29 

3. Of 
1.29 



sa 

7B 

.65 



[ 



74LS447N .59 

BCD to 7 segment decode-- /driver o/0 



tPElectnmic 

Sales Corp. 



P.O. BOX 1035 FRAMINGHAM. MASSACHUSETTS 01701 



O^ec-the-cO'ijniijr uin. 
i?lleice>Rd r*i|ici». Hj**0i?6O 
Bemnd: Z#ft*% oil nie. 9 



SfiSI FERRlE.fi Si 
MONTREAL QUEBEC 
H4P 2K5 
TbI. lint f3l-7.W1 



4HO0 DUFF ERIM ST 

OOWNSVIEW. ONTARIO 

M3H559 

Tel (4l6]e0l-1r15 



MINIMUM PI OCR $10 00 • ADO S? 00 TO 
COVER POSTAGE & HANDLING 



BAXTER CENTRE 
1050 BAXTER ROAD 
OTTAWA ONTARIO 

K2C 3P2 

Tt?l. ,&1 2. tla'U 'ii'l 



3070KINGSWAY 
VANCOUVER B.C 

VSR 5J7 

Te1 [5041 43fl- 33J1 




c 
z 
m 

ID 
00 

o 
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105 



fWM 



57J740ON 

5NJ40IN 
SNJ402N 

s-r ,■■;]!■) 
51*47434 IN 

SN74MN 
SNT407JN 

sr*7«iN 

SNHWN 
SNMllN 
SMM15M 
SNH]JN 

5.NJ414..N 

SNHSON 

SNJMJJN 
SNrtSN 
SNWSN 
SNMJ.'H 
SN7429H 
SN7430N 
SNWHN 
SN7417N 
SNMHM 
5NJ4.BN 
SNM40N 
SN7443N 
5IN7442N 
SNM4JN 
SN7444N 
5N744STI 
5NM4&N 
SNTWN 
SNH4IH 
5M7450IN 
SNHSIN 
5N745JN 
55N7454I4 
SN7454A 



740OTTL 

SNMtoN .;■:- 

SNMHN .39 

SNT4TJN JJ 

SNJ4MN » 

SNMftM .44 

SNMHM ..35 

SN74JJN 5.00 

SWWN l» 

SNKGN 94 

5N/4*JN ,« 

5H74t5N 49 

SNJ444N LIB 

SM*N 45 

SN74J7/N .43 

SIN WIN Al 

SNMHN 455 

5 IN 3*95 N 45 

SN.'^yjh .65 

.SNJflJIV LOO 

5IN74100N 1.35 

SN74UWN .35 

5.N741D9N M 

5IN74LlilN L95 

SN 14121 N .35 

5N7412N _» 

SiNJUSSN .54 

SN7I1SN 49 

S.NHL36N ,44 

5N741J2N .7S 

5N7I1SN ,75 

SN7ll4llM .71 

'v..'in:i ■ ?.K 

5NJI14JN :.» 

5M7*M4W J.&S 

SNMlttN .74 

SNJ414JN L» 

SNMH+r-/ |.39 

>■■.■'!: or . 1.3 

Sr*74]51N ,59 

5N743S3N .5? 

SHM153N .54 

SNJ4154N t.SO 

5.N74155N ,7? 

SIN 74356 N .79 

SIVM157N .K 



lltffti 

SN74LICN « 

SN74"«M .« 

SNHEHM L95 

SIM741EJN ,19 

5NT4U4N .H 

5NT41BN ,H 

5N741MN L35 

SMM157W 1.B 

SIMHITON 1.54 

5N7417JN (.00 

SN74173.M L25 

SN 74174 IN 1.D0 

SNI417SN LOO 

SIN7417*N .B 

5IN74177LM .71 

SNM17SN L» 

5NM1»N .79 

SIN 741 UN ]..» 

SN741I2N. .75 

SNM1WN LB 

SN741BN l.» 

SNMUfiN 9.45 

UN. '11 UN 3.45 

5IN7419DN 1,25 

SNMH1N l.H 

5N74192H ,74 

SN74143JN .74 

SNM3WN .19 

SH74J45N .« 

5N74146N ,M 

SN74197N .» 

SN74394N 1,49 

SN74J44JN 343 

SN74S3Q9 4.45 

5N74351N .99 

SN74Z79N ,79 

SM74S3N Z.75 

5N7434N J.95 

SN742KM 3.95 

SN r 4355N ,09 

SM743KN ,ffl 

SN74K7-N .69 

SN743UN ,44 

5NJ4J90N l.H 

5N74J9JN L95 



covxa 

CD4333 
CD4O03 
COW* 
CD4007 

CCHO0S 
CD40IQ 
CH61J 
CD4011 
CD4013 
CD4034 
CD4011 
CD*}Jt 
to»|7 
CD»B 
CD40I9 

c&tcm 
cD4dei 

CD4022 
CD4DU 
CD4EI 



CMOS 



CWffil 
CP«BI9 
CCMD3S 
CD«3S 
CD4WF 

cotni 

CD*4? 
CD40U 
CD40U 

CD4MS 

CC4JI7 

cotwa 

CCW! 

CD*K0 
CO*BJ 
CD*»1 
CDIH 
CD4DH 

cwo« 

CD+M4 
CQ40U 
CD40&J 



1.19 
2-95 
9.45 

1,« 



l-» 



CD4OTJ 
CD4371 

CD«S 
C04«J 
CD+Df* 
CD4ffi[] 

CDW) 1.19 

MC1.4404 14.45 

MC14410 I4.9S 

WC 34*11 14.95 

MC 14414 4.45 

MCI44U |L« 

MCI450G .» 

MCI45Q7 ^44 

MC14S& 11.45 

MC14593 2.41 

CD4WS 195 

CD45W 5.33 

CD45U 1J9 

CD4515 t95 



1J9 



MC09 Jt 

74CD? .31 

UC& 44 

MCM .« 

74CJS .71 

74C14 l.SS 

?4C5fl ,M 

HO* .B 

74C*2 1,95 

74C41 :.49 

74C73 .» 

74C74 ,19 



74C00 



74C» 
74C9t 
74 CH 
74C95 

74C157 
74CU1 
74CU4 
74G157 

HCita 

74C151 



?.49i 

L.95 
L95 



2LH 
LOO 
LIS 



74CID 
74C1E4 

i*cm 
ucm 

74C193 
74CI9S 
74C422 
T4CBJ 

74C9S 
MC9H 

SK5X 



3.44 
S.4* 
2.» 
1^ 
J.44 
2,49 
7.» 
LZ5 
■-95 
1.45 
l*fi 
3.50 



TtMG LB 

LMlKH .5.q 

LMSWH JO 

LMjaiCIM/H .35 

LMJDaH T 75 

LM304H LOO 

LMJD6H JO 

LMJ07CNVH ,35 

LWHCH/M ].0Q 

UMSHH 3. 3D 

t v:.:m . 1.25 

LMJlOCN ].95 

LMJUN/N .40 

I vjijh L45 

LMJ37K L50 

LMJllCNVH 1^0 

LU119N 3.30 

LM1IOK-5 1,3s 

UMHO-K-SJ 1,35 

LMIMK-L2 L75 

LMJMK-L5 L35 

LMJJdK-U |J5 

LM3UK-» L.S 

LM.Q3T4 L25 

LMl?3T-5,2 1.3 

l.f.'JJv- :■ i.a 

LH35QT-12 LB 

LMi>3T-:s L3 

LMJ50T4I L..3 

LMJJQT-I* L3 
LMZZ3K-5 
LHJ24N! 
LMJ39N 
LMi40K-5 

LMJ40K4. 

LMM0K-1Z 1.35 

LMilOK-li 1.3S 



5.95 



1.3S 



LINEAR 

LM340K-11 1.35 

LM3WK-2I4 l.SS 

L,MJ«T^i ],S 

LM340T4 1.3 

LMMOT-S 1.35 

LM340T-12 l.S 

LM340T-^ 1,3 

LWi»T-ll 3.3 

LM340T-24 l.SS 

UMJSSM 1J0 

LM37DN L9S 

LM3J1M :.?* 

LW37/N 4.00 

UM3WN L3 

LM3BOCN .59 

LM3I-LH 3.75 

LM3CN LT9 

NEiOlN 1.00 

NESIOA 6.00 

NE539A 4.95 

IVE531H/V 195 

Ntt*T 6.00 

NE540 5.00 

IVE544N 4.S 

NE5»N L30 

NEB45V .39 

NESHN .44 

NEMO E3 5,00 

NE542.0 5.00 

NL'ffiN/H I..25 

NE556CN L» 

rjE5fi7V/H .99 

NE5.P0N 4.95 
LM.1XH.-r .H 

LIM709N/h-t .24 



LM710N .71 

LM7ttN ,79 

LM7?3N/M ^5 

LM77J3N IM 

LM739N ..;■; 
LM741CN/H .:-■ 

LM74M4N .34 

LM7I7N/H .79 

LM749N/H J9 

L.MI3I0N ].?5 
LM145JCN/H .54 

MC14»N 1,95 

MCliltH 1,95 

LM-1456N .45 

LM1555V LIS 

MG1741SCP J.» 

LMZllliv :..; 

LM2901N ±.«S 

LM.SB3N 1.50 

LMJOiSN [.49 
LM390JN(3«I).54 

LM3905N 1,4) 

LM19MN |,3 

MC&55IV .54 

S03«e 4.95 

LMAtiON ,49 

75451C^d J| 

744S2CN .31 

75453CN ,31 

75454CN J4 

7549-1CN .79 

754RCN .U 

7544SN J9 

?SiliMC.N .*) 

RC413S .1.3 

RC4353 3.54 

RC419* 4.9S 

RC41.95 4.49 



74L5HJ 
MLM1 
74L50? 
74L50J 
74LS04 
T4L505 
74LHC 
74L509 
74LS10 
74L5I11 
74LSI3 
74L514 
74LS15 
74LS30 
T4L5J1 
74LS22 
74LSS 
74LS27 
74L53t 
74LS30 
74LS33 
MLSJ7 
t 74LS40 
V 74LS42 
V^tLS47 



74L500TTL 

74C551 .19 

74LS5* .3 

74LS55 .» 

74LS73 .54 

T4L474 J4 

74LS7S .71 

74L£H .54 

T41_57> M 

74LSK 1.3 

74L3& 1.50 

74LS55 .54 

74L5« .71 

74LS97 .90 

74LS43 .» 

74LS9S .94 

74LSS* 1.15 

WL5107 .54 

74L5104 .54 

74US112 M 

HLS12J 1.50 

J4L53-S 1.3 

74LS132 .54 

U L S3 36 ,59 

74LS1M 1.05 



74LSI34 
74LS151 
74LSI55 
74L5J57 
T4LS160 
74LS151 
74LS152 
74LSU7 
74USW 
74LS17S 
74LSII1 
MLS 140 
74LS191 
74LSE92 
74LS191 
74LSL4I 
74LS19S 
74LS33 
rtLSBI 
74LS3I 
74LS30 
74LS379 
74L$3jf7 
74LS35I 
74L.SS70 



QCromemeo 
incorpor*(*d 



Z80*4MHz Single Card Computer 




mu ll tl j*r'r™»tfrK>«y>rHHMiH»JW 
<VHH ' * ,J -■ --" *-"■" 

SCC-W^**,^*!.. $450.00 




DISCRETE LEDS 



XC554FI .203" cwd 5/Sl 

XC5HG .200" gr«n 4/31 

KC5«V JW" y*|low 4/S1 

'■■■■^■■;c .::■:■" .it;- ■-. ■ n 

>CC22R .200" ltd 5./S1 

XOJti -2W' »f»«rt 4/S1 

3<C?zy .KH rr yHIOw 4/51 

MV10B .170" rtd. 4/11 



M VH .095" r*u 
XC204R .9A" r#a 
XCSMG .13" nr«an 



1/tJ 
Ml 



XC209V ,15" y«H0W 1/51 



XC5.SR .315" f*d 

XCSHO ,U5"«r»n 

XC53V ,1ft" ysiiQw 

XC52£C .H5" i:\itai 



XCI33R .140" r*d 5/51 

XC111G ,I90"9r«n 4/J1 

XCIUV .J90"y«ll5w 4/51 

XCI11C .190" clair 4/tl 



If^FRA-ftED LED 
■ieW5< 1/16" flat 5/51 



DISPLAY LEOS 



C&'iTfln An«Jt~rM 
E ■ < I DOE llnrj ;wil 

Conurwi Ciinvdi-rfd 
Common Citti«dt-nd 
termer. AlWlfe'giPin 



Commw CitteMh-mngi 

CflTwnon AnoOf ormot 



■, m 
ttasso 
■■ -li-j 

N4510 
N4B4Q 
H4710 
N4730 
H4740 
■I 13Xi 



IUH 5510 Common Anom-onnoi-D fi 



CWnw AncOt :i4 ■ 1 

Comm&n CflhOdC'ioS 
C«m»n *n&3t-j*ltow 



hi 9640 Common [3«hodt-owo4-D 550 



Common £■*>}* wi.tji 
Comiron ARQOt-llC'-D B. 



ffllCI rfFI POUHTt 

2.95 MAN 6?30 Commoft Anoo^WI t 1 

4.44 MAN EI740 Common cjmodi*»d-D D 

.3 UUJ57H Cvnmsi^thodtnKl z i 

1,95 UAH trw ccmnon Anodrwi 

1 J5 UAN 57W Common Cichoot-rM 

.44 DLJC-E CvnmOA ni-tfl-rtd 1 t 

.71 OL704 Common Uhoaa-rtf 

l.H HTOT Common Anooi-rodl 

.49 GL 771 Comnw tsthw*. r*J 

.44 DLJ4I Common. Aaodt-rod 

.44 EM.74E Common Araltna * i 

.99 EH-74T Cvrnmcm AnpOf -PC4 

.99 EH.T40I Common Cjioj- «j i 1 
.41 01750 
.99 OOU. 

,94 man 

.99 FKB5C 

.« FNCKUI 

.44 ttO&a Common CuvodflfNElKfii 

,94 fKU07 Common: Anoei KHP51 D| 

.94 501?' 7730 Common tarti-nd 

M HB5?MCg Coram* AnOdt^nO 

tOSf 3403 common CjtoaM ttd 

50C 7X0 trfigl Oo^-RHDP 

5OE-7?02 4 iTSql EM-LHD> 

50S2-7304 Dwrvqo ehiTK&ir |-l| 

SOI3.7140 iiTStf &oa-l4B**o-n*l 



500 .49 

300 .49 

HO 3-50 

500 140 

«W 34.95 

GOO 39.45 

500 15.C0 

EDO 2240 



RCA LINEAR 



CA301JT M5 
CAPCBJT 3L3 

CA3035T 

CA3339T 

CAJMN 

C A JOHN 

CAXmtA 3.70 

CAJOHT 

CA30I1N 



7*1 



SJS 



2J0 



CA30B4NI 3.75 

CA3JJ0T L.39 

CA3H0T 1.3 

CA31B0T 1,3 

CA340IN 49 

CA3WON 3.50 



WE.CULATOR 
E)KTPS/Dfl[VEHS 

MM57H 12,95 

MM573I :.« 

PMEK4 7.07 

DMttSS LOO 

QMSH7 .75 

DMJSH .3 
4374 J-Mjg. 
LEDdflwtr 1.50 

MN4S309 4.B 



W^ 



I pin LP 

14 pin LP 

15 pin LP 
It Pin LP 
20 pin LP 
22 pin LP 
24 pin LP 
» Pin LP 
S pin LP 
40 pin LP 



LOW PROFILE 
(TIN) SOCKETS 



SGLDERTAlUGOLm 
STANDARD 



I pin < 
34 pin i 
ispJni 
Upln i 

:'! i: !■■ ■: 
3 Plnj 
34 pin E 
40 pin < 



MM53Q9 

MM5J11 
MM53L1 

MM5136 
MM5J3J 
MMI53H 



4.9S 
4.95 
4.3 
4.45 
6.45 
9-95 
2-9S 



MOTOROLA 

MC340BL7 4,95 

MC1409LI 5.75 

MC5439L 2M 

MCB72P 2.95 

MC30S1P 3J0 
MC4016F44»S]7.5O 

MC4024P 195 

MC40UP <,95 

MC4044P 4.50 



SQLDERTAIL 
STANDARD (TIN} 



14 Pin ST 
16 pin ST 

UplnST 
24 Pin ST 
»Pln5T 
KplnST 
40p|nST 



w 

1 pin WW 

10 pin WW 

HelnWW 
!i pin WW 

11 pin WW 

20 pin WW 

23 Pin WW 

24 p[n WW 

21 p-ln WW 
*pm WW 
40 p| n WW 



WIRE WRAP SOCKETS 
{GOLD) LEVEL #3 



LOt 
1.35 
L2S 



1/4 WATT RESISTOR ASSORTMENTS -5% CAPAC, ™|| «5 



ASST. 2 
ASST. 3 



ASST. 5 
ASST.6 



L2H 
5m I2k 

at 



10 OKU <? Oil 1 5 0»iV 'I <>U ,".' Ov 

?■ 0*iM -?0"<U 39 OtiM 4* 'Odd S4 CWW 

SS SHU ft^OKU lOODMV 1700*1 IMDnM 

HO 0«M J» Dh*l 7r3 0H« 3J0 OnU HT P«M 

ITIOHM 5&0DHU 590 DHU iTJMi |< 

IJM 14* 14K m 

4 4.'*. 



54« 
I5K 



?:>■ 



r- 



330X 

i?o* 



ASST. SR Includes Resistor Assortments 1 -7 (350 PCS ) 



uns 


51.75 


UKt 


1.75 


MPd 


1.75 


HPtS 


1.75 


SO PCS 


1.75 


MFCJ 


1.75 


HPO 1.7S 

$9.95 ea 



SI 0.00 Min. Ordtr - U.S. Fundi Only Sp*c ShHtx - 25c 

C.lif. Floiid.nti Add 6S Silas Tu 19SS CiuKg Aviitabll - Sand lUiunis 

fort»g.-Add 6X plus SI Insurinc* Irfdtsirsdk 

PHONE 

ORDERS 

WELCOME 

(4169 592-8097 




J a 
■ ^^d;MMI»T3 



MAIL ORDER ELECTRONICS - WORLDWIDE 
13SS SHOREWAV ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 



AVJMlM 
AV44W0 
AY -5-9500 
AY4-23M 



TTiLEPHOHEKEYBOARD CHIPS 

Puin Button T*leoJion.t Dipiltr 
ftoptrtsry DulHr 
CMOS ClaCK G.nnralnr 
Koyfroo/o Uncodar (U Ktys) 
Koyjjpord Encoder [16 koyii 
Koyboord £ncodor (36 Mvt) 
KoyDoord Encodor (20 key,) 



U4.4J1 
14.45 
4,45 
14.95 
7.45 

11 



KM7W! 

idinw 

(CM7337 



ICM CHIPS 
CMuSPrnilaiTaiw 

CMOS LED Slopwltlin™ 
ClOSllCf Contrribr 
Sswtn Dtcida CKi.lHr 
CKitttT 



21 M 

1995 
7.S3 

19.95 
695 



NHOS RE*D ONLY MEMORIES 

MCMEeTI 1M X 9 X 7 ASCII SMM w* Gmt 13.50 

MCU4574 12fl X 9 X 7 Utth Svrnsol 4 PRtum 13 50 

MCMBS75 I2J X 9 X ? yystu ConlHi) Our Cm 13 50 



MISCELLANEOUS 

ILO.. ic>l OM la* Noi« bi-fil Op blip 

TIWCN SmiflO) n«ak1or 

1LJSCP Shan Swrtcfimg flMuufar 

11090 B»B« 10*11 Pmatf 

B5HK H|.SpHd UMt 10(11 Prnairr 

!f,2] Phpla.Dj.inflton Opta-lioUioj 

Tup Odni Frig. EtMratH 

OSOpnCK 51*1 2-ttust H05 M dnnr 

TIUOB . ?'■ rri iwm drfPEh w/rrtw . |oda et 

MM53» w Ci.Tn:j Sync Gtntntor 

MM 5330 *v. Oqn DPM Logic giock CScvdal) 

LD1 10-1 1 1 3H agH AID Codnrttr SO 

wcmjip 3*6 q*gfl ArD Conytmr 



!.<9 
M9 
1.75 

TJ.95 

ii as 

395 

17 SO 
3.75 
g 10 95 
14.95 
395 
25.D07M 
13.95 



LI7H0NIX IS0-Ur 1 

Pnolp Trvivilpr Oplo.ltoliior 
(Slim ]-, MCI ; ; ■ 4K!5i 

49s obcIi 



SN7HT7 

SOUND GENERATOR 

GtwratES Comal*. Sounds 

low Powar - PrognunmsWfl 

$3.95 eacli 



TV GAME CHIP AND CHYSTAL 
AY-3.-S50D-1 mil 2.01 MH7 OySBI iCnip A 
incjdei ^^irs diaoUy fi njmts and Mfel si 



iVystil 



IS JO 
J.JO 
J.JO 
15S 



KP.205 
KR210 
0O15 

XW20 

Xfl-LSii ISO 

XR55S .39 

XRMS .99 

XR5S7CF .99 

XR557CT 1.a 

IRI310P 1.95 

XP.14MCK 3.65 

XRUM 1.95 

XB14W 1.95 



EXAR 



XRIiOu 3.20 



XFL220O 5.20 

XR2209 1,75 

XR2211 5.2S 

XR2212 4.SS 

XR^JO 3J5 



7-95 /set 



XR2242GP t.M' 
XR2567 2» 



XH34453 
XR419S 
KR41151 

XF.4I34 
Xn4I02 

J(R4JT2 
XR4550 
XR4739 
1044741 



1.2G 
1 ?S 
3.95 
4 9i 
3.«3 

:■?:■ 

.75 

1.15 
1.47 



DIODES 



TTTi VHH W 

1H749 3 3 400m 

IKF51 5 1 400m 

IH752 5 5 40Dm 

TN753 I? 400m 

1N?54 6.4 400m 

■ t '5 • 9 Q 400m 

1N754 17.0 *B0m 

■HUH 12 -tOfrp 

IH4» 15 4O0m 

ihMJ: 55 WOm 

IH5734 (2 500m 

IN53JJ E,l 50>n 

1N5235 T.5 500m 

1N524* 1! 500m 

IHSZ4S 15 M»' 

IH455 » 40m 

1IHU 150 7m 

1rii!JA 1» 10m 
iMOOl 50 PlV I AMP 



ma 

4rT0O 
4fl M 

4noo 
4HB 

471 JO 
4)i'1.» 
4J1 DO 



5 ; 



TTTE ¥BLTt W 

IN4D07 1 00 PiV 1 JUL) P 

1X4003 2DD FTV 1 AUP 

1M4004 40Q FN 1 AUP 

"H4O05 600 PIV l AUP 

1WSOS Iffl] PIV r JUMP 

1H4O07 10OOPTV1AMP 
IHSoa 50 200m 
3W14I T'j IDs 
IN4IS4 35 10m 
1NI71J 5 1 1« 
iNiT.M 5 J .» 

1-W7J5 5.2 Tw 
IH473S 91 1w 

mm t? i. 

IH4742 12 1 W 

1M4744 15 1* 
1NtEK 93 PIV 35 AUP 

1X11*4 tD0PTV35UIP 

mue i»pw3S uip 

5JT11H 200PTV35AUP 

1>H1H 4QQ PIV 35 4JXP 



MOO 

'J ■■' K 
17,100 



i M 



SCR AND FW BRIDGE RECTIFIERS 

C3W 15A tf +O0V SCRi:Mim.i ji tj 

C38U HAattDV 5CA i« 

2N23S 1.U.6 300V SCR 50 

U0A9M-I lUoi»V WLHUKEFsfC. i.» 

HDA HW-5 114 ii ZQOV FW SBlDSE R£C. f U 



ClPSSl 
HP5AM 
UPSAM 

TISflF 
T1S» 



PN7J77PU 
7N2369A 

■."';■?:■■;■] 

WIW 

:*::•.'. 

ZTI290T 

2N79» 

UJE2H5 
ZN3053 



50 
.30 

SM00 
6,100 
Sri .00 



4r1.00 
W1.Q0- 
4j1.U0 

irtOO 
171 .K3 
4/1 HO 



TRANSISTORS 



ZTtUK 
2K33M 
PX3557 
PN3-56I 

PH3559 

UP5»J3A 

MPS3.7H 

2W37W 

UPS3704 

7M3TC4 

UPS37D5 

JN3T05 

i*PS37IM 

mm? 

STO711 

ZN3TO5A 
3K3772 

;■■■:!!:■: 
:■■>:?■■: 



JJOSM 
?N3«H 

7JK4013 
?N4t?3 
PN4M9 
PIH430 

2N«oi 
3X4402 
2W4D3 
A44H 



5rlOO 1X5017 



1.00 

5/3 00 
5rlQQ 
3:1.00 
4,100 
AflOO 

si oa 



ii» 
5/1.00 

i,'l CO 



2J451S 
PX5134 
PX513) 
2X5139 
ZX57I0 
7N5449 

:n^ii 



4M.O0 
47100 
4)1 CO 
M M 
tVl DO 
471.043 
4.1 DO 
4fU3 
4.1-1 DO 
4,100 
i.'IOfl 

57i n 

4/10 

* i o 

4J1.0 

4,100 

57100 

51 CO 
5/100 
5.1 .00 
5 ICO 
in .00 
— 




H 03 COi^F 

H 03 0047*7 

H 03 03^7 

H 03 DKjjJ 1 

H 03 047^ 

M 035 l*J 
1 H TOLT UTUJl flLK CIFAOTOn 

ID at (nanr 

10 07 J4.-- 



CORNER 

Li MLB i JL 



.21 .17 
27 23 



17 



12 10 D7 22mf 
MPS »PfiB TAXTAlLmtJ liOLlOi DtMOini 

J» 41 ,S 1S/SW 4 ,H -S 

Jl Jl .25 2 7J35V jji ji .jj 

Jt .31 .8 3135V il 41 .34 

.» Jl .JS 4 7^5V 4J 41 41 

-» 4! .» t*--KV ,n il 5t 

.39 Jl .25 la ^v L38 1.11 JS 

.» .13 .35 2_,.^- v .1 ,« .K 

ALL* MUM tLliTTIBtYTIC CAP40T&PJ 



10 



1«.«V 
100,50V 

220,25V 
22050V 

470r2SV 
1000 11V 
1KB 1SV 



47rftV 
47j5W 
I D, IBV 
I &25V 

i a-sav 

4 7^1JV 
4 7725V 
4.7/50V 
■C ■(.'.■ 

10.10V 
4?-MV 
10015V 

100 'JSV 

ioa-5ov 

220.15V 

470,25V 



JS M if 
23 17 .It i 

si » jyr 



106 



CIRCLE 2 ON FREE INFORMATION CARD 



MINIATURE SCREWDRIVER 



e 



MAGNETIC RETRIEVER TOOL 



^L EXTENDS TO 26S" - ROTATES 360" 
STRONG, LIFETIME MAGNET 

MRT-2281 $3.95 



Picks Up elusive m*t*l pirtl or tool; 
in li^r ri- 1 t.i-i Bach place*. 



CONTINENTAL SPECIALTIES 



LOGIC PROBE KIT 



SPECIFICATIONS 
Input Impedance: 300,000 Ohms. 
Thresholds: "Lb" 30%Vcc - "Hi" 70S4Vcc 
Maximum Speed: 300 nsec, l.KMHi 
Input Protection: iSOVDC continuous 117VAC 
for 1 5 sec. 

Power; 30mA i>5V - 40mA 9 1 5V - 35V max. 
reverse voltage protected; 36 Jr cable with color 
coded clips included. 
Operating Tamp.: 0-50*C. 
Dimensions: 5.8L X 1 .OWx 0.7D in. 
1147x25* 1Bmni) 
Weight: 30 oz. (B5gm) 
LPK-1 521.95/Kit 



Proto Clips 



14-PIN CLIP PC-14 

I6P1N CLIP PC. 16 

24-PIN CLIP PC-24 

»>W> 40-PIN CLIP PC-40 



S 4.50 
$ 4.75 

SI 0.00 

■■■■■'■/•'■ 



MICROPROCESSOR COMPONENTS 



Proto Boards 

PB-6 S17.95 

PB-100 19.95 

PB-tOl 22.95 

PB-102. ....... 28.95 

PB-103 44,96 

PB-104 55,96 

PB-2Q3 99.96 

PE-203A ,,,,., 155,00 
PB-2C3A-Kit . . , 131,00 




Jumbo 6-Digit Clock Kit 




* Four .430"ht. and two ,3(B"r.t. 

conninn an;:rjc U 1 1 h I i V - 

* Use* MMU14 Clock CHIP 

* Switch*! for hours, mi nu las a rtd held functions 

* H sun an lly -.■■■■■ 1 bis to 3D Cert 

* 5 1 mu la itO watnut cue 

* J .5 VAC operation 

* 12 or 2* hour qparktion 

* inc 1 Lides ill eompone nts. case and wall transformer 
*5l»if* x34x IVl 

JE747 ., $29.95 




JE701 



* Sfight ,300 htr conrim. cath- 
ode d lip I >y 

* U«4s .'-.1 V.:i3 1 4 cloc* Hi!' 

* SiAf : t ch us for hour*, minutes 
and hold modes 

- 1-1:-. ensiiv viewable to 2D. ft. 

* Simulated walnut cat* 

* 115 VAC oparfltlon 

* 1 2 or 24 hr, op* r at io n 

* :ni-. .hi components, ce*« & 
wall transformer 

•SUe: e* ,r K3-1/B" w 1*" 



6-Digit Clock Kit $19.95 



AsupponrDEincK- 



U1I 
«I6 

nz4 

1MB 

B23H 
-525! 

B25S 

Msr 



l-Bd IrfisiVOulpsi! 
Pnorf?F IrtkwnifX Cartu. 
Bi-DifMbOrtN Birt Difrfl 
Cot* Gt'H'iifli. Drtftr 
Bui Qnvrr 

SjiMif. CwtioHil 1IV1 Dfrrff 
System ContrTjUtr 
Pioy Cnmni 1fl(US*HT] 
rite Intern. Timer 
Praq Pinpb l/OjPPi) 
Proy. pMA [fj--r J l 
Pvoj IrtMrupt Cantrtf 

-imifiw hifpoh oew«»— 



aopnoassan 

U-ZU uwr Manual 

M--C8PIW Ufcr Mjfiiul 
M-26M Us* Minuil 



14.» 
11 H 



2513(2 I4G, Qviudtf GcotrHtKLupper c 

25f3(M?11 tturji-fr l&trttr«»r|Q*t>- fJ 

2511 [hlricar GPIHiuH 

MM5Z3W SWB-Bil Rud fiflKj Mnwy 



UPy WW CocK 110 Ram 

, 28X6 »Mt mm 



KH«J &l HQU (UCHAH^B 



■'.'DIEM 

MCSftMCP 

MC4IIIUP1 

MC&B2I 

MKSfH 

Mosaou 



MC6SS3 Siptdwai»ui £*dil CTiLa AdiaE 

MC&SU DOM br» UflW HCOIU 

MGE8H HM Efll Madutltef 

«H4W Quid 3-SUJff Bui Tpwj rUCBTK] 

MCrWnciCHign oupi— MtOLUUCOUt 

ZIOfTKC) CPU' 

HOA'TKJ-1'' CPU 

CDP1H3 CPU 

J6H MPU 



JH 85 
24 H 



6031 



CPU 

fl-Ull nl?U 1 



L RAH 1.4' h 



1uS9OT0j: 14-3-1 MPU *.'tnr^Mjn. iiuI:.b!j 



WklSCO-'. 
MM5&H 

'.i? ,: ;-;:i 

'.'Ifl'fr! 

UMSCil&i 
ZHMT 

351B 
2527 

2525 
2S?f 
Hl* 
2529 
»32 
3341 
NLSfiTD 



IHIFT ItEQISTEnJ — 

Dull Si btl DjmrTtic 
{hill SO Btl &,iiiTi'[ 
Du«l 15 UU Siilic 
Dull 1DAEUSLIDC 
Dull d M lismmwaK* 
MO-5 !3 B>1 DrnLTK 
9034 L>miflUC 
Hex 1? B.i JUM 

txurf i :? iii slj- : 

512Stl1]C 
n0z4 r^-i-T!.; 
D\H\ : E.E- D,l : Mix 

ouii 2sa sube 

0ml 240 S.I Sli:.: 

Qur|rJ B)> EM SliliC 

fila 

4K4 Hcgmtr Tilt fTr-Sul*;. 



11D1 
1-iCB 

Z1[«(!t01| 
21 E 
ZilOZ 

2112 
2914 

J114L 

2114-3 

2114L-3 

5H1 

S.ZMtf.O.' 

74B 

74S5W 

UP0414 

iM-OSDZri 
UPD418. 

CMK411I) 
tht54uH4- 

4JM 
rHWtHS 
ZII7 



l» HH52KT 



Sli.K 
15.95 



2S65([ 
10S*X1 
2W« 
I024K1 

1««i 
25W4 
2S6X4 

1924X4 

'CI'-: 

1024X4 

1024X4 

254X4 

40MX1 

16X4 

SMJ1.1 

2MX1 



5U(K 

Dynimn: 

BMfB 

SUoa 

SUK 

SWtc 

Sbbe M0S 

SdDc 450m 

SUhe *50ftJ Km pent' 

SUtcSDOni 

EMl :<EOn^ krw re*." 

StlH( 
Dynj.ii it; 

Stite TniWt 
SWIg 
LTyuntK IC pifl 

:- r r:-n: lb pn 75C>11 



LH 

14.» 



395 
4 55 
i H 



US 
MB 



UD2A 2041 

2r , 1finl f 7EL 1K- 
TMSJlifi ItK. 
(WW 
TP4SZS3? 

em 

27 1ST 



FAMOS 

EPBQU 

EPKI'H 
Retrjr** digit - 5V po#*r iiwiy 
EPSOM 
EPflOM 

EPH0H 



"JtAJtti 3 VfllUflti. — SV, - 5V. • I JV 



15 95 
».% 

29 96 



5203 2MI 

*MI -11761 1| I0Z4 
(330-1 |7602f 35G 
aZS2J 3ZXS 

S2SHS 40t» 

KS123 32X1 

mm 



n-Y-h-mi aanmiio 



51 2 



Z95 
3 95 
19.95 

I % 
S.95 



Regulated Power Supply 

U«s LM309K. Heat sink M 

provided. PC board con- ^~ 
struction. Provides a solid — 
1 amp @ 5 voits. Can supply up 
to *5V, =9V and ± 12V with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions, 
Sizet: 3%" x 5" x 2"H 

JE200 $14.95 



ADAPTER BOARD 
-Adapts toJE2O0- 
±5V, ±9V and ±12V 



DC/DC converter with -t-oV input. Toriodal hi- 
speed switching XWIFR. Short circuit protection. 
PC board construction, Piggyback to JE 200 
board. Size: 314" X 2" x9/16"H 

l. JE205 $12.95 



JE600 HEXADECIMAL 
ENCODER KIT 



ill 



a Full I bit Wdwa (rUtM 'Or llhcrn- 

* 3 Ua.1" EMFtni fce/iwlft on Sting t. 
SUblf ;: r -ii'an 

■ :itti. a .:t Ei'£ t ' s!ai,-ifi lor j i ''i 

* If D illSfiLri I; . i ■ V t ■ ■: i 
" Elty ^lii'lEinJ] fYllh HfridinJ 14 Dm 

1£ csfinKtor 

* Oihi - 5YDC rHuind fi?i an*n^ni 
FULL S BIT LATCHEO QJTPUT— 19 XEYMUFtD 

Tni JE600 1 xcs: 1 Keptoi'd prflwit iwa stfnin« nuidHvral 
Dgdi picduotd 'ron nqi-cniul rfj (fth.ti io wm dimd rnsg- 
■ 3 t.t- -,] ii • % b- iv f scji icei:o- Qi S til rrti-'irt £":'. 'i TTuiB 
•[], »ddilionii itfl ait tlOiidtd tar uttr dpintroni tyi?i grif hjiuiij 
laiiuvtouipul irtiibir Thto-jipgisartLiiehfcdiftdmd^c-aKd 
■1r ICD i*Jdggii JUtd utiLOtd n J ity trr.iv iiro&t 

JE600 $59.95 

HaxBd«im*l KcvPid only -----. $1 4.95 



DIGITAL 
THERMOMETER KIT 




-Dual ia n id ■ ■5 ~ iw 1 1-; h r g ttinful Tef ir>- 
^oof/ouTdoor or dual rnonrtorlno 
■ CoTitlnuoui LED ,G" ni. dliplav 
- Ra n be ; -40"F to 1 99*F 7 -40*0 IO 1 OOX 
'Accdracv: ±1* rtGirTlif.il 
*£ot for Tahronrtait Gf Cc'iui -«J!.i: n g 
■Sim-, walnut {»» ■ AC wall fldaptif incl, 
« Si i* : 3-1 f4" H k 6- S/B" W k 1 -3/S"0 



JE300 



.539,95 



62-Key ASCII Encoded Keyboard Kit 




The JE610 62- Key ASCI I En«fl«l Kov board 
Kit can be interfaced into most anv com. 
isuioi Eyftom. Tba JEB10 Kit con14i corn- 
l>leiQ vuith an industrial grade keyboard 
switch MCflmblv 4o2 keyi}. IC F a H locketi, 
conTi*Ctor r al*ctronic components and a 
doubl*'iid-»d arirl[«d wiring bc*rdL The 
kayboand assembly requires *5V t> 150mA 
and -12V & 10mA for operation. 



FEATURES; 

* CC- Keys nenarete the full 129 char- 
acters, upper and lower caie ASCII 
■•• 

* Fully buffered 

* 2 user-define keys provided for 
custom applications 

* Caps lock for upper cast only 
alpha characters 

*UtlllEB4 a £376 44Q pin) encoder 

read only memory chip 
'Outputs directly compatible with 

TTUDTL or MOS logic arrays 

* Easy irttarfacing with a Iv-pm dip 
V 1S-pln adoa conneclor? 

JE610 $79.95 

82-Key KcytioarJ only . . $34.95 



The Incredible 
Pennywhistle 103 

\?1 dy.yb Kit Only 




HICKOK 



LX303 Portable LGD Digital Multimeter 





1I&V AC^OAfTeh 
PADDED CABRYtNQ CASE . -. . 
y.'Q QC "ROUE ADAPTER (Up 10 1 
40k V KP-RQSE 

^JiniiOrLV'f'Mi.'L.T 



$74.95 
$89.95 



730 
.- W 

35.00 



$10-00 Min. Or (Jar - U.S. Funds Only Spec Sheais - 254 

Calif. Residents Add 6\ Sain Tin 1930 Catalog Availlbla - Sand 4 1^ stamp 

Poilafl*-Add5%plusS1 tnPJranta (if daiiradf 



103 n. upitHt gl rKWdme up to ird 1r0m- mvK Pec hi 
efmcii meat naVrtrntnlB lw Vx BfjpjnMr md ri ft wtt to EG-nm j"»u Is diitafi 
inoOv moorni uraj uttwuJ lor uneh«nt romnwe" md eommmkason 
suMftton , n It l.wofOTtKii*J K a.r*TiBnti md "l i«vifliirT^riw.pf*ai^,inrt^rr*brblt 

CHtl 

Bltl Trinjmcislpn htftto* 7hwinncy -Sh*1 Hirug rtff.rJupi«l |ni|f-dup**X 



■ Hale .'. 3O0SAPJ 

DHa Format JaywFiieruui Siml Litbuit in n:.-* ivri rtwt>3 

btPReiSuTi rlT^-vi 
Hit ute Uuintl Fftqui-Klti .,"0?5 H? 1«r lC4(f 2J?5 It tar ma* 
fm»ip|[ C4iniit Fnqetetttt ..Swldi stbjdialt low ■|r»rnji"j - ICTO SDaa 

iffl .nun Htgti - 02! ipk*. iHi mvt 

HirtlVt SlBllBTlty ..., 46 dbr>1 KiH-MOm t£tfM 

In -snii LitiI - 1 1 dbfi nomnn AdjusllbAj Irnn 5 ab m 

NkcIih FreesiiKT To*t rants .*. Jf esojuiicii m^innei sulomiiKi*^ id|uih so 
■IbM Id dpturivi bctwHdi 1800 Hi pnd UK Hi 

DIHH Dili InbuTiti E lA R3-232C nr 20 mA eurnnl; tap (recfhuf < s 

tjpliiiipLiad 113 ngn-rwir: 

Pmtnr rUaulHSHnij i:cj WC mu]H ptuM, •■:■ Witts 

PbyplHl ,, All (ornaBniitii mpont pn i ungkj 5' by S" 

pnrttra nfiul bj-ira All ajmcgninli mdudad 

Riouitii i VOM ftudrt Dioflitdr, frtquiKV Ctuhiur uvSKh LHOiloiflja* ta aioi 



TRS-80 
16K Conversion Kit 

Expand your 4K TRS-QO System to 16K. 

Kit comes complete with: 

* 8 each UPD41G-1 <1 BK Dynamic Hams I 250NS 

» DDCumentitiOP for conversion 

TRS-16K $75.00 




JUST UURAP" 



-30 AWtt wiro 


< .025" 


squire posts 


'Daisy chain 


ar 


* Built-in cut oft 


pol fit-to- po 


a r 


• 1 uirUnJ(=!i !;C' 1 :.. w !■■' 


■ No strippi 


'.q 


pr slitting required — 


just wrap 




Win 




e«rtlhh». 




calf 


!'■>-■ 


JW-t-B 




Blue 


S14JS 


JW-1-W 




Whits 


14.9S 


JW-1-Y 




Villow 


14.95 


JW-1-R 




Rid 


14.95 



JUST UURAP Replacement Wire 

Ptr.No- Colo. PriM 

R.JW.B rili.i- 50 n. .oil S2.98 

R -JW-W White SO ft roll 2.9a 

R-JWY Vellow so it. .oh 2.98 

R-JW-R Red SO ft. roll 2.93 

JUST WRAP" Unwrap Tool $3.49 




Vacuum Vise 

Vacuum .pgied lighS-tHuty 
viio for imall components 
and assambUei. ABS con> 
rimottcm. ir jawi. im" 

travel . Can b a perm anently 
installed. 



VV-1 $3.49 



ADJUSTABLE WRENCH 




•Two Sizes: §" apd 10 Jh 
•Professional Quality 
•Chrome Vanadium Siaal 




ameco 



ELECTRONICS 



PHONE 

ORDERS 

WELCOME 

[415)592-8097 



6"_ AW-6 . . $4.95 10"- AW-10. . $6.95 



JOYSTICK 
VIDEO CONTROLLER 




MAIL ORDER ELECTRONICS - WORLDWIDE 

1355 SHOREWAY ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 



• IDEAL FOR ALL VIDEO GAMES OR REMOTE CON- 
TROL PROJECTS 

•SMALL CASE SIZE: 1-1/2"H )t Z-3/S rr W R 4-5/1B"L 

• 2 MINIATURE POTENTIOMETERS— 4DK OHM EACH 
.SPST PUSH BUTTON CONTROL 

• E-WIRE CONNECTION CABLE - E FEET LONG 
-RUGGED PLASTIC CASE 

JVC-40 $4.95eachy 
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Z80 

s 1250 



MISCELLANEOUS CIRUIT SPECIALS 



7*16 

7474 

74181 

7419 5 

74L503 

74I.S08 

74L509 

74LS20 



.20 
,ZO 
,15 
1.55 
1.85 
.14 
.1! 
.35 
.30 



74I.SJ7 

74 US 12 2 

?4r,S175 

74r.S36J 

fll.S18<> 

74I.S393 

74S05 

J4S51 




■UL 



'599° 

base 2 



8038C 



VCO Waveform Gerv -.->«- 
w/sine So/ DO 




4116 

16Kxl Static 
RAM 

|MEM0HY JIDD-D.H FDR THE 
TRSSO'OR ftPPLEU" 

In 450ni 

8 1- s 59 95 



video lOD 

12" BLACK & WHITE 
LOW COST VIDEO '129 
MONITOR 



oo 



2708 

1024X6 EPRM 



$745 



450ns AMD. SGS 




SOROC 

IQ120 

*74900 



QHHE 



RESISTOR NETWORKS 

viuei 

2704.7M 15H 
OHMS 



S 17 95 



^ 



LOGIC 

PROBE 

KIT 




SOLAR CEILS 



* 



vd 



1.5* & 10K 



) .89, 

ioo/49( 



. T.I./ M.M.I. 

' $ 199ULS240 

74LS241 

74LS243 

74LS244 

74LS373 

74LS374 

$245 

LIMIT IO EACH 

IN STOCK 

74S373 

74S374 

s 3 25 



r » 
$ 7 



,11! ISlav 



MH0026CJ 

DUAL CLOCK .. 
P RIVE ? S^OO 



EPROM ERASER b* spectoune 
^4995 



UP T0 6 EPRQMSIN 19 MINUTES 

SHOO HOUR 8ULB LIFE -^ 



2716 

450 



1BK EPROM 



$27 



_S21^ 



95 



450nS Single +5V 
Tl. HIT. INT. SGS 



S-100 16K ADD-ON 
BARE BOARD 

WITH DOCUMENTATION ANO 9 
OETAIIEO INSTRUCTION BOOK 



i.e. 

MASTER 

NEW 

1980 599b 



mmm 



28 



95 



2114L 



T024x4 Static BAM' 
450 ns 



$475 



CONCORD 

COMPUTER COMPONENTS 

1971 SOUTH STATE COLLEGE • ANAHEIM, CA. 92806 

USA-MtSTES CHARGE t-n m\tfiT fttfi-T MINIMUM OR0E8-S1O0O 

CHECK OR M.O. \ll l \)\iSr\iVil AOO J1.50 F08 FRT 

NO COO ** st0 ^ "* is " «« I2.00D l»«ol ami -conductors CAL.RES.AOD 6S 



=3*^ 



ULN2001 

High-current Drivers. 
Oarlingtons 69C 



16 K 

STATICS 

RAM 

S-100 MEMORY ADO-ON 

** FULLY STATIC OPERATION 

** USES 21 IS TYPE STATIC RAHSM5 

** +8 YDC INPUT AT LESS TIIAK 2 AJ1PS 

** HANK SELECT AVA1LARLE B* HANK FORT ANO 

BASK flVTE 
w * PllAWTQW LINE CAfAHlUTV 
** Ai] ORES S A & LE IN 4fc BLOCKS IN i'*K 

IfiCREMESTS 




$ 26900 

California Computer Systems 



ASSEMBLED 
& TESTED 
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GET IT 

A T T t Subscribe today, and don't 
J\ I am j. miss a single issue. 



When you subscribe to the best 
electronics magazine of all-Radio- 
Electronics-you're making sure 
that you'll get all the news of 
electronics you want, every month 
from now on. Issue after issue, 
you'll get equipment news, test 
reports, projects to build, com- 
puter technology, servicing tips 
and more, including regular 
columns on computers, solid 
state, hi-fi, hobbies and servicing. 
And every one is written by the 
experts, the outstanding authorities 
in the most exciting, fastest- 
growing field in the world today— 
electronics. 



Radio 



PROTECT YOUR CAR 
ASAiNST AUTOTHEFT 



Wtf i b«*ttfanunte TV naiar tt*trl9UT*N!E 
HDin,l»i*i^.cLn».w[u»u»lc Km wtf rim I ti V mMim 




GET THE BEST!— Radio-Electronics 



Name. 



Address. 

City 

State 



And... you save money, too, as 
much as $5. off the newsstand 
price of Radio-Electronics when 
you select one of the subscription 
offers listed on the handy coupon. 
More important-you'll be assured 
of having your copy reserved, 
even if it runs out on the news- 
stands. You save money and 
time. Make sure you get all the 
excitement in every issue of 
Radio-Electronics, every month, 
by filling in and mailing the 
coupon, today. 



(pi 



print) 
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Q 1 Year— 12 issues ONLY 513,00 

(You save $2.00 off newsstand price.) 

□ 2 Years— 24 issues ONLY $25.00 

(Save Morei $5.00 off newsstand price.) 
O Payment enclosed 

□ Bill me 
. Extra Shipping Canada S3.QO per year, all other countries $5.00 per year. 
\^ Mail to: Radio- Electronic 8 SUBSCRIPTION DEPT , P O BOX 2520. BOULDER COLO. 80322 



-Zip Code_ 



V 




DIGI-KEY 

CORPORA HON 
Quality Electronic Components 



TOLL 



|MN„ AK.j HI, RESIDENT 



278-681 6674 



DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 



I I.C.'S • HESISTORS • TRANSISTORS • CAPACITORS ■ DIODES . I.C. SOCKETS t. PINS . SWITCHES 
| CLOCK MODULES • OPTOELECTRONICS • BREAD BOADIMG S, TESTING DEVICES • DRAFTING SUPPLIES 
kTA HOOKS • HEAT SINKS • WIRE « TOOLS ... AND MORE ... WRITE FOR FREE CATALOG - 



TEXAS INSTRUMENTS 

I.C. SOCKETS 



TIME-TEMPERATURE 
PROGRAMMABLE MODULE 



INTEGRATED CIRCUITS 



PANASONIC FlEaROlTllCUPACn 



I jJMU== TK^ffTOWT 



■ CUM l-n-M-boB — 

■ mil 'IP"*"" 

■ lISM KMM4KMN 

■ rur: r* »-: war « >. 
MLltT* I>f<i%»i <• 
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■ cm' iI«M4 ix 

If-n. it-.-. -_,■■* 

■ mm HF-ii-ii -*< 



THE "PROGRAMMABLE- 
CLOCK MODULES 



fiSS 



TEXAS INSTRUMENTS SOLD 
EDGEBOARDCONNECORS 
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PANA^DNIC POLT ESUR CAPALlTQH* 



PanononFtTrimTTitFr Pol l-o^ iOrrti n-lvt \ 



QMAWtiK, HUALIIEIIJ-POITESTER 




:iii. 


:i'T* 


























, ? .i 


-!h« ■■ 



PiESSEt WtNlBOX WtULtUrOPOlTISUR 
CAPACIT0IH 



PAHASONIC RESIN DIPPiD TANTALU 
CAPACITORS 



CAVLOE WRITI FOB YOUR 
f BEE DIGI-KEY/ CAT ALCMj TODAY 



at! i >■ w k 4u m 
nn if i mk ■■!« 
a ■ n* HM 4lt ED 



(Kl CATAL0C 



Oigi-Kty Stack) 

Thfl Entir* 
AP Proauctt Ui 



nwm*iim*&%?m 



DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE.' 



i Win I INK DIDOtt 



HANDLING 

CHARGES 



MfBC 

— lJ9/T«ril.T4'*ftTj 



S OH -SI.M ...Ml Si DO 
S tO.MS1S.BD--MdSO.rs 
S 15 00 Stt « Sid SO. SO . 
S SO 00 Stl.H.MJSO.iS -- 

iiomiii! . .r - 



VOLUME 
DISCOUNT 

S 0.00-5S>0.«S>......HFT 

S iH.M.Sltt.n . len 10*. 
S 1SO.O0 SW.W.lM IS*. 
S IH.go-(m.« inill- 
S1O0Q.O01 Up LhiIS*. 



i-. CARBON FILM RESISTORS 



1 ■•■ WATT RESISTOKS AjiOBTWeMTS 
I (HUB ^'TS'"iZ^'iMwr.\"' T M.M 




D/G1-KE/ 

CORPORATION 
Quality Electronic ComponenU 

F,0. >n «* ' Thill Iriir Folli. MN Si 101 lilt) Ml. UK 
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OUTSTANDING 

S-100 COMPUTER PRODUCTS 

N011? Mem CompuFra :>:i, ,r -l ■ ire dtdlldblc in \ fbtrra: unt.ii 
(KKk*tV bypJi} £Jp4 pre 'bflltlccpd jn place], uiemblcd. or 
quilidfd urvjcr our h.i^h n-i^ilnl-ly Certified Sfilcrm Compuncnl 
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DUAL PROCESSOR 
BOARD 

Introductory pnces: $385 uflkit, $495 awm, $595 CSC 

An S06B gives true 16 bit power with a standard 8 bit 
S-100 bus, white an additional 6085 gives compatibility 
with CPr'M and the vast fibrary of BQ8Q compatible soft- 
ware. Accesses 16 Megabytes of memory, meets all 
EEEE 5-100 bus specifications, runs &0fl5 and 6066 code 
in. your existing mainframe as well as Microsoft 6066 
BASIC and Sorcim PASCAUM 1 ", and runs at 5 MHz for 
speed as well as power. The Dual Processor Board i& 
built to the same stringent standards that have 
established our leadership in S-100 components. 
Available lune 1st. 



SPECTRUM COLOR 
GRAPHICS BOARD 

Introductory prices: $339 unkit, S399 a$sm, $449 CSC 

Includes BK of IEEE-compatible static RAM;- full duplex 
bidirectional parallel I/O port for keyboard, joystick, 
etc, interface; and 68-17-based graphics generator that 
can display aEI 64 ASCII characters. 10 modes of opera- 
tion, from alphanumeric/semi-graphics in 6 colors to 
ultra-dense 256 x 192 full graphics. 75 Ohm RS170 line 
output and video output for use with FCC approved 
modulators. We've got software, loo; Sublogic's 2D 
Universal Graphics Interpreter (normally $35) is yours 
for $25 with the purchase of any Spectrum hoard. 
Available lune 1st. 



TtRWS: £jl ics add tax. AIW I* ici tfappni EXCCM rpiw-vied vfiA*f 
.NtaCrrcIwi;?* C*fl ocn 2A Ki. aide* desk il j*15) 561-06H COD OK 

vtilh tcrert addfrt* lot UPS J^N.ei subfccl Ed c-Kanpe wUwjut npi'cf. 





GODB0UT ELECTRONICS 
Blug. 72S, Oakland Airport. CA 94614 
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BSR X-10 
SUPER SPECIAL 

DELUXE 

ULTRASONIC 

CONSOLE 

REGULARLY *49.95 



now $ 29.95 




With the purchase of 

three or more modules 

Modules normally $17.00 ea. 

Modules of your choice 

3 for $47.95 6 for $83.95 

Ultrasonic Hand Unit 

Normally $24.95 Now $18.95 

Please add $3.00 for shipping 

TOLL FREE HOT LINE 

800-223-0474 

54 WEST 4.5TH STREET. NEW YORK. N.Y. 10036 
212-687-2224 

ADVA 
s ELECTRONIC 



ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 
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Don't miss a 
single copy of r 
Radio-Eiec- | 
Ironies. Give I 
us: 
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Handtools for electronics? 

Get'em from Cooper. 

The Cooper range is truly phenomenal. 

For example, there are 38 patterns 

of pliers alone-including 13 genuine "miniatures"! 

Cooper handtools are precision-made to exacting 

tolerances. They're rugged and longlastlng. 

Most important of ali, they're designed specifically to do the 

jobs you do. Individual tools and kits are at your distributor's now. 

Go and see them! 



from CooperTheTbolmaker. 



4 



The Cooper Group 



BOKER •CRESCENT ' LUFKJN ' NICHOLSON ' WELLER - WKS " XCBJTE - 
PO. Box 72a Aoex. North Carolina 27502.Tel: [9191 362-7511.Telex: 579497 
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In one year our K 4 Q antenna 

has become the largest selling 

CB antenna in the -world! 



1. It's the most 2. It's made 
expensive . . . better. 

SO 



$42 



suggested retail 



And when you 

pay more, 

you expect more! 



MORE PERFORMANCE 

The K40 is guaranteed to 
transmit further or receive 
clearer than any antenna it 
replaces. We know it will. 
We've tested it with 771 
CB'ers just like you for one 
year. 

MORE FLEXIBILITY: 

You can fit your K40 to any 
mounting surface. It will fit 
any vehicle you'll ever own! 
That includes choppers, dune 
buggies, gutters, mirror 
m cunts , luggage racks, tru nks. 
hatchbacks, through roofs, 
semis, pick ups and RV's. 

MORE QUALITY: 

Ifs not imported. Ifs not 
made in Taiwan, Korea or 
Japan. It's American made in 
an American town. Ifs made 
with better materials that 
cost more and by profession- 
al people we pay more. And 
we designed it right 
here in the U.S.A. 

* Including option- 
al mounts at extra 
cost 



...This 

Antenna 
is so 
DYNAMITE 
yon receive a 







3. It's proven best! 

leading CB 



...Here's what the 
publications said. 



CB TIMES: ". . . it's not often that a product bursts onto the mar- 
ket scene, dominates and improves CB'ing for everyone. American 
Antenna and the K40 are doing it— repeated tests showed the K40 
could out- perform the major competitive brands." 
RADIO-ELECTRONICS: "The results of our tests showed 
that, in three different positions of the monitoring receiver, the 
model K40 equaled or out-performed the competitive antenna. 



Apparently, American Antenna's advertising is not merely Madison 
Avenue showmanship." 

PERSONAL COMMUNICATIONS: ". . . an impressive 
95% of the trials, the K40 out-performed the existing mobile anten- 
nas. We had to try one for ourselves. 

". . . in every case, the K40 either equaled or out-performed its 
competitor. 
"No ifs, ands, or buts! The K40 Antenna from American Antenna would have to 
be just about the best antenna around. 

CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the 
top seller and in mid 1 978, became the number one selling antenna in the nation." 



...Here's what CB'ers all 
across the country said. 

ANTENNA SPECIALISTS: ". . . truck driver and CB'er for 
1 years . . . 50% further than my M41 'Big Momma 1 ." 

—J.H. Cortstt 207 McFee, Baslioe. LA 

AVANTI: "I'm an electronic technician with a Second Class 
FCC license ... I was abie to transmit 70% further and tune 
the SWR 75% lower than my Avantl." 

— HR Castro. VRB. Monsarranta D-67. Salinas, Puerto Rico 

PAL: ". . . 20% better in transmission and 
reception than my 5/8 wave Pal Firestik." 

— John A. Blum, Box 446. ZeKeno!ple. PA 

SHAKESPEARE: ". . . I've been a CB'er for 
three years and the K40 is the best I've ever 
had. Better in reception and transmission than 
my Shakespeare." 

— H. Bachart Jr., TSKIno fit*., Park flWgo. NJ 

HUSTLER: "Compared to my Hustler XBLT- 
4, the K40 can consistently transmit 40% 
further and the reception was better. The K40 is 
the perfect way to complete a CB system. 

-^taromg R Brown, 7800 S- Llndar, Burbank. 1L 



(SPECIAL NOTE) 

IF YOU'RE A 




AMERICA 

ELGIN, IL 601 20 



BNNA 



COPYRIGHT AMERICAN ANTENNA t979 



POWER 



Sold exclusively by 



American K 40 Dealers throughout the U.S. & Canada, 
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